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CHAPTER I. 
INTRODUCTION 
In 1915, at the beginning of a revolution in agriculture, Henry Waters noted in his 
textbook on farming. 
Although agriculture is the oldest and most important of our industries, it is among 
the last to receive attention from the inventors and scientists or to profit from their 
discoveries (Waters, 1915, p. 2). 
He also emphasized the importance of the use of scientific principles in agriculture. 
If the farmer is to support properly his own family and the two town families 
for whom he must provide food, he will need all the help science can give (Waters, 
1915, p. v). 
One area of science that showed promise for helping farmers was the application of 
engineering to agriculture, which would lead to the rapid mechanization of farming. As 
Sundquist (1981, p. 13) noted, the beginning of the twentieth century marked the beginning of 
the conversion from animal power to mechanical power. "Once under way, the process of 
replacing draft animals with tractors moved quickly to near completion within the decade 
following the end of World War II." Even Waters might be surprised to learn that today's 
farmer does not feed "two town families" or about nine people (U.S. Department of 
Commerce, 1975) as he predicted, but more than 128 (American Farm Bureau Federation, 
1991)! This is strong evidence of the impact of the application of scientific principles to 
farming. 
The revolution that occurred in the mechanization of agriculture was paralleled by the 
developments in the field of agricultural engineering and mechanization. 
As Waters wrote his book in 1915, agricultural engineering at Iowa State University was 
in its infancy, having been founded only a few years earlier. Agricultural Engineering, as first 
listed in the 1907 - 1908 Iowa State University catalog (p. 66-67), was a combination of labs, 
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lectures, and recitations including courses in "Agricultural Surveying, Farm Machinery and 
Farm Motors," with courses in "shop work" which covered topics including blacksmithing, 
forging, carpentry, and the making and tempering of tools. 
Over the years, Agricultural Engineering was to evolve and focus on the areas of research, 
design and testing, systems analysis, and other engineering functions. This evolution was to 
leave a perceived gap between the agricultural engineer and the end-user of that technology. 
Slocombe (1987, p. 3) noted that while agricultural mechanization was originally 
envisioned to fill this technological gap between engineers and end-users, more often 
agricultural mechanization specialists could be seen applying "physical technology to the 
products and processing agricultural products." 
The Agricultural Mechanization program (recently renamed Agricultural Systems 
Technology) at Iowa State University has been in existence since January 1971 (Heard, 1981). 
The program was officially recognized by the Board of Regents in 1972 and was first offered 
in the 1973 - 75 General Catalog. In September of 1973, the program officially enrolled the 
first students (Heard, 1981; Bekkum, 1987). Heard (1981, p. 1) noted that the purposes of 
the Agricultural Mechanization curriculum were to: 
1. help meet the demand for persons trained in Agricultural Mechanization, 
2. increase the ties with the College of Agriculture, and 
3. offer an alternative curriculum for students in Agricultural Engineering who became 
disillusioned by the courses in mathematics and physics and desired to transfer to 
another curricula in the College of Agriculture. 
The 1973 - 1975 University General Catalog contained the following description of the 
Agricultural Mechanization program. 
The Department of Agricultural Engineering provides a curriculum for those 
students interested in agricultural mechanization. Courses in farm structures and 
animal environment, soil and water conservation, farm power and machinery, 
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electric power and processing, construction and maintenance, and agricultural 
safety give the student knowledge of the application of engineering technology to 
agriculture. 
The curriculum prepares students for careers with agriculture service 
organizations; farm machinery industry, electric power suppliers; governmental 
service agencies; manufacturers of farm buildings, contractors; feed, fertilizer and 
chemical companies; or in farming. The agricultural mechanization graduates 
apply agricultural, biological, physical, mechanical, business, and safety knowledge 
to serve agriculture in the areas of production, promotion, management, sales and 
service, and testing as well as in dealer and consumer education. 
Between 1973 and 1989, 221 students graduated from the Agricultural Mechanization 
curriculum (Iowa State University, Agricultural Engineering Department, 1990). 
In an effort to determine if the Agricultural Mechanization program was adequately 
preparing students for the positions they would take in the agricultural mechanization field, 
and to modify the program to match changes in that field, careftjl review and revision of the 
curriculum has taken place. This process started in 1980 when John Heard III conducted a 
follow-up study of all graduates and their employers from the program's inception in 1973 to 
Winter Quarter of 1980. 
A second study using methodology and instruments nearly identical to Heard was 
conducted in 1985 by Dr. Victor Bekkum, who surveyed the graduates from May 1980 -
December 1985. 
In 1990 a third study was conduced by Dr. Victor Bekkum and this researcher. This time, 
surveys were sent to graduates of the Agricultural Mechanization program from 1973 -
1989 who resided in the United States. Foreign students were not included due to the 
problems posed by foreign mail service and in keeping with the procedures outlined by Heard. 
The third study examined all graduates as a homogeneous unit. There were, however, many 
questions left unanswered about trends in the opinions of the graduates and their employers. 
In order to be effective in preparing students to succeed in the field of agricultural 
mechanization, constant evaluation of the curriculum is vital. One method of conducting this 
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evaluation is through the use of follow-up studies. By careful and constant monitoring of the 
perceptions of graduates and their employers, trends in the preparation of agricultural 
mechanization workers can be identified and changes made to the curriculum. In addition, 
deficiencies in the current curriculum can be identified and remedied. To accomplish such 
long term evaluation, studies with multiple data collection points are useful. 
Goal and Objectives 
The goal of this study was to determine trends in the characteristics and perceptions of 
graduates of the Agricultural Mechanization program at Iowa State University and the 
perceptions of the graduates' employers across the first 17 years of the program to provide 
guidance to the faculty and administration for improvement in the curriculum. 
The objectives for this study were to: 
1. determine trends in enrollment characteristics of graduates. 
2. determine trends in the placement and employment characteristics of graduates. 
3. identify trends in strengths and weaknesses of the Agricultural Mechanization program 
as perceived by the graduates. 
4. identify trends in strengths and weaknesses in the Agricultural Mechanization program 
as perceived by the graduates' employers. 
5. provide recommendations for redirection of the Agricultural Systems Technology 
program (formerly Agricultural Mechanization) at Iowa State University into the 
fiiture. 
Delineations of the Study 
1. This study was limited to the 221 graduates of the Agricultural Mechanization 
program at Iowa State University between its inception in 1973 and December 1989. 
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2. Readers are cautioned against attempting to generalize the results of this study to 
populations outside the study population. 
Basic Assumptions 
1. The methods, instruments, and procedures designed by John Heard, III and followed 
by Dr Victor Bekkum are valid and reliable. 
2. The data contained in the data base represents true, unbiased opinion and 
characteristics of the Agricultural Mechanization graduates. 
Definitions 
ISU: Iowa State University. 
Agricultural Mechanization Curricula: study of subjects dealing with the basic 
understanding, utilization and application of mechanization in agriculture (Papritan, 1982). 
ABE: Agricultural and Biosystems Engineering (formerly Agricultural Engineering at 
ISU). 
Graduate: A person completing the course requirements for a bachelor of science degree 
in Agricultural Systems Technology. 
Employer: The immediate supervisor or a person who is knowledgeable about the 
graduate's performance on the job. 
Hypotheses to be Tested 
To achieve the research objectives, hypotheses were developed and tested. 
The general research hypothesis of this study was that the perceptions and characteristics 
of the three groups of graduates, and the graduates' employers and the comparison of self-
employed graduates and those employed by others would vary from 1973 to 1989. 
The following null hypotheses were developed to test the general hypotheses. The null 
hypotheses were tested at the .05 alpha level. 
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Hoi : There is no significant difference among the three groups for any of the factors or 
persons influencing the graduates' decision to choose the Agricultural 
Mechanization program. 
H02: There is no significant difference between graduates who were self-employed and 
those employed by others for any of the factors or persons influencing the 
graduates' decision to choose the Agricultural Mechanization program across the 
three groups. 
H03; There is no significant difference among the three groups of when the graduates 
decided on the Agricultural Mechanization program. 
H04; There is no significant difference in the distribution of when graduates decided on 
the Agricultural Mechanization program between graduates who were self-
employed and those employed by others. 
H05: There is no significant difference among the three groups in the placement and 
employment characteristics of the graduates. 
Ho^: The graduates' method of contact with their first employer is independent of group 
affiliation. 
H07: The number of graduates employed full time was not significantly different than the 
total number of graduates for each study. 
Hog: Classification of graduates as self-employed and employed by others is independent 
of group affiliation. 
H09; There is no significant difference between self-employed graduates and those 
employed by others in the placement and employment characteristics of the 
graduates across the three studies, 
Hoiq; The location of the graduates' employment is independent of the group. 
Hoji: The graduates' employment area is independent of the group affiliation. 
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Hoi2: There is no significant difference in the distribution of salary categories between 
self-employed graduates and those employed by others across the three studies. 
Ho 13: There is no significant difference among the three groups of graduates in their 
perceptions of the overall quality of their education in the Agricultural 
Mechanization program. 
H014: There is no significant difference among the three groups of graduates in their 
perceptions of the overall benefit of their education in the Agricultural 
Mechanization program. 
H015: There is no significant difference between self-employed graduates and those 
employed by others of the overall quality of their education in the Agricultural 
Mechanization program across the three studies. 
Hoj^: There is no significant difference between self-employed graduates and those 
employed by others of the overall benefit of their education in the Agricultural 
Mechanization program across the three studies. 
H017: There is no significant difference among the three groups of graduates in their 
perceptions of their training in any of the selected skill areas. 
Hoig: There is no significant difference between self-employed graduates and those 
employed by others in their perceptions of their training in any of the selected skill 
areas across the three studies. 
H019: There is no significant difference among the three groups of graduates in their 
perceptions of the need for additional hours of training in any of the selected skill 
areas. 
H020: There is no significant difference among the three groups of graduates in their 
employer's perceptions of the overall quality of the graduate. 
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Ho2i: There is no significant difference among the three groups of graduates in their 
employer's perceptions of their adequacy of training in any of the selected skill 
areas. 
H022: The employer's perception of the graduate's need for additional training is 
independent of group affiliation. 
H023; There is no significant difference between the graduates' perception and those of 
their employers of the adequacy of the graduates training in the skill areas across 
three studies. 
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CHAPTER II. 
LITERATURE REVIEW 
To better understand trends in the perceptions of graduates and their employers of the 
Agricultural Mechanization program at Iowa State University, an understanding of the history 
of the program, the follow-up studies of this and other mechanization programs as well as 
other follow-up studies at Iowa State University and other universities is useful. In addition, a 
basic understanding of the methodology of follow-up and longitudinal studies are helpful. 
This literature review explores previous research and related literature to these areas starting 
with follow-up and longitudinal study methodology. Follow-up studies at Iowa State and 
other universities are then examined followed by a discussion of the history of agricultural 
mechanization and follow-up studies of Agricultural Mechanization programs at Iowa State 
and other universities. 
Curriculum Evaluation 
Evaluation of curriculum has always been of interest to educators. Evaluation, as defined 
by the joint committee on standards for educational excellence and cited by Stuffelbeam and 
Shrinkfield (1985, p. 3) is ". . . the systematic assessment of the worth or merit of some 
object." Best and Kahn (1986, p.23) stated that evaluation ". . . implies some judgment of the 
effectiveness, social utility, or desirability of a product, process or program in terms of 
carefully defined and agreed upon objectives or values." As Worthen and Sanders (1987, pp. 
3-4) state, "without careflil, systematic inquiry into the effectiveness of either current school 
practices or new programs, many changes occurring in education become little more than 
random adoption of faddish innovations." Above all, most definitions stress the idea of a 
carefially planned, systematic process. 
Among the roles Worthen and Sanders (1987, p. 5) attribute to evaluation are; "to provide 
a basis for decision-making and policy formation, to evaluate curriculum" and "to improve 
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educational materials and programs." Anderson and Ball (1987) list six major purposes of 
evaluation of educational programs to: 
]. contribute to decisions about program installation 
2. contribute to decisions about program continuation, expansion, or certification 
3. contribute to decisions about program modifications 
4. obtain evidence to rally support for a program 
5. obtain evidence to rally opposition to a program 
6. contribute to the understanding of basic psychological, social, and other processes. 
Klocke (1986, p. 11) cites Stuflfelbeam and Shrinkfield who noted that "... the most 
important purpose of evaluation is not to prove but to improve." She then added, "evaluation 
should be used as a tool to help make programs better for the people they are intended to 
serve. " 
The Follow-up Method as a Form of Evaluation 
A common form of evaluation of an educational program is the follow-up study utilizing 
graduates of that program. Best and Kahn (1986, p. 88) state "the study is concerned with 
what has happened to them and what has been the impact upon them of the institution and its 
program. By examining their status or seeking their opinions, one may get some idea of the 
adequacy or inadequacy of the institution's program." 
Wentling ( 1980) noted that follow-up studies are designed to evaluate the graduate, the 
product of career programs, and that graduates are in a position to judge the strengths and 
weaknesses of a program. Heard ( 1981 ) concluded that a follow-up study is the best way to 
obtain data from former students and Klocke (1986) noted that the follow-up study provides 
graduates with an opportunity to express their overall satisfaction with the program. 
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A method to gain additional data with which to evaluate a program is through the use of 
employer follow-up surveys. Reasons to include employer's program evaluations are given by 
Wentling and Lawson (1975, p. 166 - 169): 
1. To assess the performance of former students 
2. To determine how specific program graduates compare with graduates of other training 
programs 
3. To elicit employer recommendations for improving the occupational program 
4. To determine the recruitment practices of employing agencies 
5. To assess the competency list of a specific course or program 
6. To estimate supply and demand for individuals in particular occupations 
7. To aid the public relations of the educational or training agency or institution 
Indeed, many studies have effectively used employer questionnaires as a component of the 
evaluation process. (Heard, 1981; Bekkum, 1987; Darcey, 1980; Gaultney, et al, 1984). By 
utilizing the responses of both students and their employers, better decisions can be made as 
to the modifications needed to a given curriculum. 
Longitudinal Studies 
While follow-up studies can provide a wealth of information to assist educators in making 
decisions in curriculum modifications, an added dimension can be achieved by the use of 
longitudinal studies. 
Several methodologies for longitudinal studies can be used depending upon the data 
available and the objectives of the research. Two of these methodologies were of use in 
examining this data base; the time series longitudinal study and the trend study. 
Trend studies are concerned with changes in similar samples from the same general 
population over time (Borg and Gall, 1989; Keeves, 1988). For example, if similar samples of 
seniors graduating from college were surveyed at regular time periods, we could detect trends 
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in the attitudes of seniors towards the given variables. In other words, "age" and the variables 
measured for the group are held constant and the sample is allowed to vary over time. By 
doing this, changes or trends within the population can be detected (Keeves, 1988). 
One type of longitudinal study is a time-series - cohort type study. In the time-series -
cohort type study, a specific population is followed over time (Borg and Gall, 1989; Keeves, 
1988). By doing this, trends and changes can be identified as the group "ages" (Borg and 
Gall, 1989). This method can be used to track vocational progress. The sample and variables 
examined are held constant and the age is allowed to vary over time. 
Best and Kahn (1986, p. 85) said of the trend studies, "In essence it is based upon a 
longitudinal consideration of recorded data, indicating what has been happening in the past, 
what the present situation reveals, and on the basis of these data, what is likely to happen in 
the future." 
Longitudinal analysis can be a usefial tool but is subject to some potential problems 
Thompson and Massey (1990) noted that one of these potential problems is a change in data 
definition and collection procedures. To maintain validity, changes must be kept to a 
minimum. 
In summary, follow-up, longitudinal and trend studies are useful tools with which to assess 
an educational program. Information gained from graduates and their employers can provide 
sound data on which to base decisions. Longitudinal and trend studies do pose challenges to 
the researcher in maintaining validity and careful planning must be utilized to avoid these 
problems. 
Follow-up Studies of Agriculture Graduates at Other Universities 
A review of follow-up and related studies of other agriculture curricula was undertaken to 
assist in better understanding trends that may be present in this study. This literature review 
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served two purposes. First, to help identify variables that would be of interest to this study; 
and second, to provide a base-line comparison of trends found in other areas of the country. 
McGhee and Cheek (1990) conducted a follow-up study of agricultural education 
graduates of the University of Florida, They found that overall, graduates were satisfied with 
the adequacy of training and the level of course work in all areas with the exception of 
technical course work, which 70,9 percent indicated should be increased. Graduates also 
indicated the level of training in the areas of pre-professional course work and agricultural 
education course work should be maintained. 
Byler and Lamberth ( 1988) conducted a follow-up of graduates of the School of 
Agriculture at Tennessee Technological University. They found that 61 percent of the 
graduates held jobs related to their majors with management, education and sales as most 
common job tasks performed by graduates. The graduates were asked to rate on a five point 
Likert-type scale the benefit of their education at Tennessee Technological University to their 
present job. Of the sixteen "aspects" of their education, communication and leadership 
training rated first and second with means of 3,43 and 3.33 respectively. The lowest rated 
aspects were horticulture with 2.45 and agricultural education course work at 2.35, Among 
the recommendations for curriculum improvements were increases in science, math, and 
computer science skills. The researchers also noted that internship and work experience 
programs were implemented to provide students with opportunities for practical application of 
their college course work. 
Riesenberg (1988), in a study using 801 University of Idaho College of Agriculture 
graduates, examined the perceptions of these graduates as to the areas that should be 
emphasized in the curriculum. He found that 65 percent indicated more emphasis should be 
placed on decision-making ability, accounting, business and economics, and agricultural 
marketing. In addition, more than 50 percent of the respondents indicated the emphasis in 
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oral and written communication should be increased According to the study, humanities and 
social sciences were the only areas where respondents indicated emphasis should remain the 
same or decrease. The author concluded, 
The respondents to the follow-up study of the graduates of the College of 
Agriculture at Idaho State University indicated the college should require more 
emphasis on the curriculum areas of decision-making capabilities, accounting, 
business and economics, agricultural marketing, communications, and oral 
communications and public speaking (Riesenberg 1988, p. 36). 
In 1991, Paret conducted a follow-up study of female graduates of the College of 
Agriculture of Oklahoma State University from 1985 to 1990. Like other researchers, Paret 
sought to determine current positions held by female graduates, their perceptions of the 
adequacy of training of the program, factors enhancing or inhibiting satisfactory employment 
in the field of study, as well as the female graduate's perceptions of sex bias and sex 
stereotyping. Telephone interviews were used to collect data from 192 female graduates 
which represented 76 percent of the total female graduates of Oklahoma State University 
College of Agriculture. 
Paret (1991) found that females tended to favor majors in agricultural communications, 
general agriculture, animal science, pre-veterinarian medicine, horticulture and landscape 
architecture. A lower percentage of females chose agricultural education, agronomy and 
biochemistry. No females majored in agricultural engineering, mechanized agriculture and 
plant pathology. 
Neariy 76 percent of graduates held full time employment at the time of the survey, 11.5 
percent were students, 5.2 percent were unemployed, 4.2 percent were homemakers, and 3.7 
percent were employed part time. The researcher concluded that some female graduates 
encounter difficulties in finding employment in their major field of study (Paret, 1991). 
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Paret (1991) found that most female graduates felt positive about their college education, 
They also rated the usefulness and quality of the course content as good. However, in the 
areas of entomology and general agriculture the respondents rated the effectiveness of the 
program as preparation for their first job as only average. 
Almost eighty-five percent of the B .S. degree graduates felt that their program had been 
of moderate to great benefit to them in their careers. General agriculture majors rated their 
program of little benefit with a mean of 2.33, while agronomy majors rating the benefit of 
their program as great with a mean of 3 ,86. Nearly sixty-eight percent indicated they would 
choose the same degree again (Paret, 1991). 
Follow-up Studies at Iowa State University 
A review of follow-up studies conducted by other programs at Iowa State University also 
served to identify variables to be used in this study. In addition, it provided a comparison of 
the perceptions of graduates who shared some experiences with the graduates of the 
Agricultural Mechanization program. 
Many departments at Iowa State University have conducted follow-up studies of their 
graduates in an attempt to gain information that would be useful in modifying and focusing the 
curriculum of their respective programs. These studies have utilized a variety of techniques. 
Chizek (1983) conducted a follow-up study of agricultural education graduates from Iowa 
State University. He sought to determine student's perceptions of the adequacy of training in 
the agricultural education curriculum and the student teaching program. He also tried to 
determine the most influential factors in the student's decision to enter or not to enter, and to 
remain or leave the teaching profession, as well as the present employment of the graduates, 
A survey was sent to 680 bachelor of science degree graduates from July 1, 1964 to 
December 31, 1981, of which 539 or 79,3 percent were returned. A follow-up of 5 percent of 
the non-respondents was conducted which revealed no difference between respondents and 
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non-respondents. In the analysis, the sample was divided into three groups, those who had 
taught and left the profession, those who had taught and still teach and those who had never 
taught, Chizek found that most (61.4%) of the graduates entered the teaching profession 
upon graduation, but that much fewer (18.6%) remained in teaching. Most who left the 
teaching profession listed farming (25,6%), sales (10,2%), banking (8,3%), and agri-business 
management (8.2%) or various other agriculturally related occupations as their present 
position. Only about 7 percent had left agriculture (Chizek, 1983), 
A significant dift^rence was found among the three groups in their perception of the 
efl^ectiveness of the total undergraduate program. Those who were presently teaching rated 
the level of effectiveness much lower (Chizek, 1983). 
Chizek (1983) found a significant difference among the three groups in the perception of 
the adequacy of training received in the agricultural education curriculum. Nearly sixty-four 
percent of the graduates felt their training was good to excellent, 23 .7 percent felt it was 
average, and 10 percent felt it was poor to fair. 
Graduates were asked to rate the adequacy of training received in each of thirteen skill 
areas on a five point Likert-type scale with one being poor, two being fair, three average, four 
good, and five excellent. Only two areas fell below average, horticulture (mean of 2,8) and 
adult work (mean of 2.85), The highest rated skill areas were animal science (mean of 4,06), 
agronomy (mean of 3,96), and agricultural mechanics (mean of 3 ,90), Graduates also felt 
adequately prepared in the areas of communication (3,43), natural sciences (3,65), and social 
sciences (3,23) (Chizek, 1983), 
As a group, the only areas where graduates felt the number of hours should be increased 
was in agricultural economics (56,1%) and adult work (50,2%), Interestingly, the percentage 
of graduates who felt the number of hours in communications should be increased was higher 
for those who had never taught (45,8%) and those who taught but had left teaching (40.9%) 
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compared to those who continued to teach (22.7%) Perhaps this indicates that those who 
were working in agriculturally related business and industries perceived the area to be of more 
importance, and that differences in audiences (customer vs. student) requires a different type 
or level of training. 
Muller (1990) conducted a study to examine specific characteristics of Iowa State 
University Agricultural Education B.S. graduates from 1980 to 1989. He found no significant 
difference between graduates from 1980 to 1989 who had chosen to teach and those who did 
not teach as measured by ACT scores, high school rank, the cumulative grade point average at 
time of admittance to teacher training, and the cumulative grade point average at time of 
completion of teacher training. 
He found that graduates were generally satisfied with the overall teacher education 
program, but found that the teacher education program was not adequately preparing 
graduates in all areas related to professional teacher education. He stated that students 
perceived a need for additional training in planning and developing instruction, developing 
interpersonal relationships, and addressing and dealing with learning problems in classroom 
management. He also found that those who left the teaching profession did so more for 
extrinsic rewards and advancement opportunities than for other reasons. Surprisingly, 
graduates with non-teaching plans or those who left the teaching profession rated most of the 
areas of professional teacher preparation from neutral to more than important in preparing 
them for their current job (Muller, 1990). 
Klocke (1986) conducted a follow-up study of graduates of the Farm Operation 
curriculum at Iowa State University to determine the persons and characteristics of the 
program which influenced the student's decision to enroll in the program. The researcher also 
sought to determine the graduate's perceptions of adequacy of training and the amount of 
course work required in the curriculum. Among the characteristics which were perceived as 
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having a strong influence on the graduate's choice of the farm operations curriculum were; 
flexibility, number of electives, and broad agricultural-based nature. The graduates rated the 
benefits of the farm operations curriculum to present employment as considerable or 
significant in 70 percent of the cases and moderate in 20 percent. Eighty-eight percent were 
satisfied or very satisfied with their choice of majors. A majority (60.1 %) were engaged in 
farming as their current occupation. 
Klocke (1986) found significant differences in the perceptions of the graduates of the 
adequacy of training in six of the fifteen skill areas when grouped by year of graduation. 
Graduates from the years 1959 - 1969 rated the adequacy of training in the areas of bio­
chemistry, chemistry, and composition higher than graduates from 1970 - 1979. Likewise, 
graduates from 1959 - 1969 rated their training in biological sciences higher than either the 
1970 - 1979 or 1980 - 1984 graduates. Math training was rated higher by the 1959 - 1969 
graduates than the 1980 - 1984 graduates. Inversely, 1980 - 1984 graduates rated the training 
received in computers higher than graduates from 1970 - 1979. 
When asked whether course work in these areas should be increased, decreased, or remain 
the same, the areas where students indicated a perceived need for increases in requirements 
were computers, accounting and business, and agricultural economics. 
Klocke (1986) also found an association between the year of graduation and the 
perception of the amount of course work in eight skill areas: agronomy, accounting and 
business, speech, humanities, math, statistics, chemistry, and biochemistry or organic 
chemistry. The author was unable to explain these differences, Examination of the table 
revealed that a higher percentage of the 1959 - 1969 graduates desired an increase in hours 
for the areas speech, accounting and business and statistics, whereas a higher percentage of 
the 1980 - 1984 graduates sought an increase in agronomy and math. In contrast, a higher 
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percentage of the 1970 - 1979 and the 1980 - 1984 graduates sought decreases in humanities, 
chemistry and bio-chemistry. 
Development of Agricultural Mechanization 
The Agricultural Engineering and Agricultural Mechanization programs found today both 
appear to be descendants of the early Agricultural Engineering curriculum. Papirtan ( 1982, p. 
1 ) stated. 
During the later part of the 19th and into the 20th century, those subjects such 
as farm machinery, farm motors, rural architecture, rural construction, 
blacksmithing and carpentry fell under the broad heading of farm mechanics. 
Instruction in these subjects was provided by local schools and colleges throughout 
the United States. 
Papirtan (1982, p.l) noted that the fields of Agricultural Engineering and Agricultural 
Mechanization evolved from the earlier content area of Farm Mechanics and that the two 
curricula "have developed hand-in-hand." 
Lien (1988) contends that the Agricultural Mechanization programs emerged in the early 
1960's in response to the move by Agricultural Engineering programs to de-emphasize the 
sales, service application, and management aspects of the field in favor of increased emphasis 
on design, research and development. 
By 1973, 31 universities had recognized programs leading to a B.S. degree in Agricultural 
Mechanization. By 1976, enough concern and interest had developed that the American 
Society of Agricultural Engineers (ASAE) sponsored the first Agricultural Mechanization 
curriculum workshop. That workshop led to the development of criteria by which to 
recognize and approve the Agricultural Mechanization programs at four-year universities 
(Slocombe, 1987). Those recommendations were accepted by ASAE as guidelines for the 
percentage of the curriculum to be devoted to each subject matter area for recognition. These 
guidelines, as shown in table 1, are in effect today. (Shoup, 1987; ASAE, 1984). 
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Table 1. American Society of Agricultural Engineers' recommendations for curriculum 
subject matter distribution 
Subject Matter Area % of Total Curriculum 
Humanities and Social Sciences 10 
Composition and Communications 10 
Mathematics 7 
Biological Sciences 6 
Physical Sciences 10 
Business and Management 12 
Agricultural Mechanization 20 
Technical Agriculture 15 
Electives 10 
Total 100 
It is important to note that one problem faced by the Agricultural Mechanization programs 
was that of establishing a unique identity. As Lien (1988) points out, the early American 
Society of Agricultural Engineering (ASAE) "Agricultural Mechanics" committee, later to be 
renamed the A-214 Instruction on Agricultural Mechanization Committee, was more cleariy 
interested in Agricultural Education topics. 
The name given to the new curriculum was one area of concern and care was taken to 
differentiate between Agricultural Mechanics and Agricultural Mechanization. The ASAE in 
its objectives and procedures for recognition of curricula in Agricultural Mechanization in 
North America (1984, p. 1) stated, "It is important that a distinction be made between 
Agricultural Mechanization curricula and programs in vocational agriculture/agricultural 
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mechanics which are important and worthy in their own right, but do not reflect the same 
thrust as programs in Agricultural Mechanization." Lien (1988, p. 9) states, 
I did not feel many persons o [sic] the committee and otherwise within the 
society felt there was any difference between the new program and the Agricultural 
Mechanics program at the time. The name of Agricultural Mechanization was 
generally adopted as the program name and when shortened to 'Ag Mech.' gave 
one the impression it might be involved with mechanics. 
In 1990, the Iowa State University Agricultural Engineering Department in its report, 
"Future Directions for the Agricultural Engineering Department," ( 1990, p. 10) as part of its 
rationale for a name change for the Agricultural Mechanization curriculum said, "Also the 
word 'Mechanization' incorrectly infers a close relationship with area community college 
programs in Agricultural Mechanics, which are designed to train farm implement mechanics or 
with high school vocational programs in Agricultural Mechanics," 
Perhaps the most enlightening comment concerning the debate that surrounded the 
origination of the name Agricultural Mechanization, came from the minutes of the ad hoc 
committee on the development of an Agricultural Mechanization curriculum at Iowa State 
University (1971, p. 2). After listing 12 proposed names for the new program, the minutes 
state, "It was generally considered that unless a better name was originated for the curriculum, 
we could settle on Agricultural Mechanization as a name for the curriculum." 
This statement, combined with other evidence appears to suggest that the name 
Agricultural Mechanization was chosen by default. 
More recent studies on an appropriate name for Agricultural Mechanization programs has 
yielded somewhat different results. Esmay (1986) found that despite the fact that the most 
preferred name for these curriculums was Agricultural Engineering Technology; Mechanized 
Agriculture and Agricultural Mechanization remained the most commonly used names. Shoup 
(1987) found that Agricultural Operations Management was the preferred name for the 
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program at University of Florida. While Heard ( 1981 ) found that 90 percent of the graduates 
of Iowa State University's Agricultural Mechanization program were satisfied with the then 
current name, a survey conducted in 1990 found the most consistent choices for a name for 
the Agricultural Mechanization program contained the words "agriculture," "system," and 
"technology" (Iowa State University Agricultural Engineering Department, 1990). These and 
other studies have lead many departments in recent years to change the title of their 
Agricultural Mechanization programs to such names as Agricultural Systems Technology, 
Agricultural Operations Management, and Agricultural Engineering Technology. 
Follow-up Studies of the Agricultural Mechanization Curriculum 
at Iowa State University 
In an attempt to keep its curriculum current, the Agricultural Engineering Department at 
Iowa State University has undertaken a series of follow-up studies of graduates and the 
graduates' employers. Heard conducted the first of these studies in 1981, surveying all 
graduates from the program's inception in 1973 to the winter quarter of 1980. Sixty of the 71 
graduates responded. Twenty-four indicated that they were self-employed and 36 were 
employed by others. Thirty of those employed by others provided usable employer addresses 
for the study and twenty-eight employers responded. Among Heard's (1981) findings were 
that 98 percent were employed with 61 percent employed by others. Of these, 69 percent had 
held only one job since graduation, with 53 percent indicating that they had worked for their 
present employer for less than three years. Most graduates (75%) were employed in Iowa. 
Median salaries at the time of the study were $18,681 for all graduates and $15,000 for self-
employed and $20,357 for graduates employed by others. 
The practicality of the Agricultural Mechanization degree was the most influential factor 
on the graduates' decision to earn a bachelor's degree in Agricultural Mechanization and 74 
percent of the graduates decided on their major while in college (Heard, 1981) 
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Nearly 83 percent felt the quality of the education received at Iowa State University was 
good-to-excellent and 89% felt it was of moderate-to-great benefit in their jobs (Heard, 
1981), 
The majority of the graduates felt their education in the nine selected skill areas was 
average-to-good with no significant differences between those self-employed and those 
employed by others (Heard, 1981). 
According to Heard (1981) a majority of graduates felt that the number of credit hours in 
Power Mechanics, Management, and Public Relations should be increased. Significant 
differences were found in the perceptions of those who were self-employed compared to those 
employed by others in the areas of Communication, Animal Science, Management, Public 
Relations, and Horticulture, with the latter group indicating a need for more course work in 
these areas. 
Ninety-one percent of the employers felt the Agricultural Mechanization graduates were 
better prepared for entry-level positions than half of their other employees, but the majority 
still felt that graduates needed more training in communications and management and 43 
percent felt additional instruction was needed in public relations. Most employers rated 
graduates as good-to-excellent in all nine skill areas (Heard, 1981). 
Additional findings by Heard (1981) included; 
1. Forty-three percent of graduates felt their advising was good to excellent and 22 
percent indicated they felt it was fair to poor. 
2. Sixty percent felt the College of Agriculture Placement Office was of little or no 
benefit. 
3. Sixty percent felt the facilities were adequate. 
4. Fifty-three percent felt there should be areas of specialization within the degree. 
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Among his recommendations, Heard (1981, p. 80b) stated, "The Agricultural 
Mechanization faculty should consider the establishment of two options within the curriculum; 
one for students planning to farm and one for students planning to enter positions in industry 
and government." 
Heard's recommendations led to the production and business options within the 
Agricultural Mechanization curriculum, with a third option in computers being added later. In 
addition course changes were made to provide flirther credits in communications, 
management, and public relations. (Bekkum, 1987) 
In 1986, Bekkum, using instruments and procedures similar to Heard, conducted a second 
follow-up study using Iowa State University Agricultural Mechanization graduates from May 
1980 to December 1985. Of the 92 graduates, 53 responded with 40 indicating they were 
employed by others, 12 indicating they were self-employed, and one person indicating 
unemployed. A total of 22 employers also returned surveys (Bekkum, 1987). 
Again, the practicality of the degree was cited by graduates as the most important factor 
influencing their decision to pursue a bachelor's degree in Agricultural Mechanization and as 
in Heard's study, parents were the most important persons influencing the graduate's choice of 
major (Bekkum, 1987). 
In the 1986 study, slightly more than half of the graduates indicated they had decided on 
Agricultural Mechanization for a major during their freshman or sophomore year in college, 
whereas the earlier study found nearly two-thirds making the decision at that time (Bekkum, 
1987; Heard, 1981). 
Bekkum (1987) found that while the percent of graduates employed by others had 
increased to 75.5 percent from the 61 percent as found by Heard (1981), the percentage of 
graduates holding only one job since graduation (58.9 percent) remained very similar to that 
found by Heard (1981). Bekkum (1987) found that 58 .9 percent of graduates indicated that 
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they had held a job less than three years, slightly higher than Heard's findings of 53 percent. 
The 1986 study also found that the percent of graduates employed in Iowa had slipped to 49 
percent, from 69.5 percent Heard reported (Bekkum, 1987; Heard, 1981). 
One particularly interesting comparison between the Heard study in 1980 and Bekkum's in 
1986 was the shift in the areas of employment shown in Table 2. 
Table 2. Comparison of Agricultural Mechanization graduates' areas of employment for two 
studies 
Percent Employed 
Area 1981 Study 1986 Study 
Agricultural machinery - sales & service 13,8 11,3 
Agricultural research 6.9 1,9 
Agricultural machinery - production & testing 11,3 13,8 
Agricultural products and sales 1,7 16,9 
Agricultural service organizations 6.9 5,7 
Building and construction 5,2 5,7 
Consulting 5,7 0,0 
Banking - Agricultural officer 8.6 9.4 
Farming 37,9 18.9 . 
Farm management 3,4 0.0 
Other 1,7 18.9 
Total 99,9a 100.0 
^ Percentages do not match due to rounding error. 
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Overall, the percentage of graduates in each category was similar with three notable 
exceptions. The number of graduates employed in farming had slipped appreciably from 37 .9 
percent in 1980 to 18 .9 percent in 1986, while the percent of graduates employed in 
agricultural products and sales climbed from 1.7 percent to 16.9 percent and the number of 
graduates employed in jobs falling into the "other" category climbed fi-om 1,7 percent to 18.9 
percent (Bekkum, 1987; Heard, 1981). Most of these changes could be interpreted as 
reflecting changes in the agricultural employment situation precipitated by the depressed 
agricultural economy in the early 1980's. 
Bekkum (1987) found that the reported current gross salaries had increased slightly from 
what Heard (1981) found, which could most likely be attributed to inflation. These changes 
can be seen in Figure 1. 
The percentage of graduates who perceived the overall quality of the curriculum as good 
to excellent was only slightly lower in the 1986 study than the findings of the 1980 study, 78 .9 
percent compared to 82.8 percent. Bekkum (1987) also found that 90.5 percent of the 
graduates perceived their education at Iowa State University as of moderate to great benefit, 
again very similar to Heard's (1981) findings of 89.7%. 
Bekkum also found, as Heard did in 1981, that most graduates felt their training was 
adequate in the nine skill areas. However, in the three skill areas indicated by Heard, 
communications, management, and public relations, graduates in the 1986 study felt jess 
adequately trained than their counterparts in the earlier study and as would be expected, even 
higher percentages of respondents in the 1986 study indicated a need to increase the number 
of credit hours in those areas (Bekkum, 1987; Heard, 1981). This is intriguing when one 
considers that during the time between the two studies, the requirements in these areas were 
increased. 
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8.9 11.9 14.9 17.9 20.9 23.9 26.9 29.9 32.9 
Present salary in thousands of dollars 
Figure 1, Percent of respondents indicating selected salary categories for present salary 
In 1986, 77.3 percent of the employers felt the graduates fell in the upper 20 percent 
whereas 91.3 percent of the employers questioned in the 1980 study gave similar ratings 
(Heard, 1981; Bekkum, 1987). Interestingly, employers' ratings of the graduates abilities in 
the skill areas of communication, management and public relations were higher in 1986, than 
their counterparts in 1980 and likewise fewer indicated the need for graduates to have 
additional training. 
A third study of all the graduates from 1973 to the fall of 1989 was conducted by Bekkum 
and the researcher in 1990. This study treated all graduates as a homogeneous group, and no 
attempt was made at that time to separate the three groups as examined in this study. 
Therefore, many respondents were replying to the same questions a second time, five or ten 
years after their first responses. Bekkum (1991), reported few changes from the previous 
studies. Among Bekkum's findings were; 
1. The practicality of the degree was indicated as the most prevalent factor in choosing 
the Agricultural Mechanization major. 
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2. The movement of graduates out of state continued with only 48 percent reporting jobs 
in Iowa. 
3. Eight-one percent of employers rated graduates as in the upper 20 percent of entry-
level employees. 
4. Communications, management, and public relations were again the three areas where 
an increase in training was needed. 
A related study in 1985 attempted to isolate employment trends in Iowa State University's 
Agricultural Mechanization graduates (Bekkum, 1985). One hundred and twenty-three 
graduates were sent questionnaires and 80 replied. Among the findings of this study were: 
1. Over one-fourth were employed in the machinery industry 
2. Twenty-six percent were self-employed 
3. Eighty-one percent indicated summer or part-time employment during college 
4. Eighty-one percent came from a farm background 
5. The more recent graduates were going out of state in higher percentages than earlier 
graduates 
6. The total years of employment for in-state graduates was nearly one year greater than 
for the out-of-state group. 
Agricultural Mechanization Follow-up Studies at Other Universities 
Other universities have also conducted follow-up studies to gain information aimed at fine-
tuning their curriculums. Many of these studies have used methodology similar to that used at 
Iowa State University. 
Darcey (1980) conducted a study of the Agricultural Mechanization graduates at Texas A 
& M University. He identified four purposes for conducting the survey; 
1. To ascertain information from former students as to their perceptions of the 
preparation received at Texas A & M. 
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2. To assess the adequacy of preparation as viewed by the students and their employers. 
3. To identify ways to improve the curriculum, 
4. To identify selected occupational characteristics of the graduates. 
Results of Darcey's ( 1980) study are in many cases very similar to results found by Heard 
(1981) and Bekkum (1987). 
Among other items, both graduates and employers rated communications, public relations, 
and job practical knowledge as most important. When asked whether more preparation was 
needed in each area, more students and employers alike rated the need for additional 
instruction in the areas of business, personnel relations, and supervisor-management skills 
(Darcey, 1980). 
The only significant difference between graduates and employers perceptions of the need 
for further instruction in Darcey's study occurred in the area of job theoretical knowledge. A 
significantly higher number of students felt a need for additional training than did their 
employers, indicating the students felt less prepared than their employers perceived them to be 
(Darcey, 1980). 
Darcey (1980) generally found a strong correlation as measured by the Pearson Product 
Moment Correlation between the students and employers responses as to the perceived 
confidence in each of the areas. The r-values ranged from .31 to .66 in all but two cases. In 
job practical knowledge (r = .06) and job theoretical knowledge (r = .02) r-values indicated 
little correlation between the two groups. As Darcey (1980 p. 45) points out, "These figures 
indicate that there is some relationship between the former students' and their employers' 
responses toward the positive, meaning more confidence can be placed on the responses 
concerning preparation and competence of former students in the 10 skill areas." 
When comparing the graduate's ratings of the importance of the skill areas, Darcey ( 1980) 
found that there was a significant difference in the perception of the self-employed group 
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compared to the group employed by others in five areas, power mechanics, machinery and 
construction, business, communications, and related mechanics, In contrast, Heard (1981) 
found that the areas where significant differences occurred between self-employed graduates 
and those employed by others from Iowa State University's Agricultural Mechanization 
Program were communication, animal science knowledge, management, public relations, and 
horticultural knowledge. 
Darcey ( 1980) also examined the difference between the three groups of graduates, based 
on the number of years since graduation, as to their perception of the adequacy of training. A 
significant difference was found only in the area of business. The author attributed this 
difference to the fact that those who have been graduated the longest were able to see the 
value of training in the business area. 
The study also found that, on a five point scale with 1 being poor and 5 being outstanding, 
students were generally satisfied with the quality of instruction (mean = 4.03), the reputation 
of the department (mean = 4.04), and the adequacy of the facilities (mean = 3 .74). (Darcey, 
1980) 
Darcey (1980) recommended that instruction in the areas of business, personnel relations, 
supervisory and management, and communication be maintained or increased. He also 
recommended study options to allow students to more adequately prepare themselves for 
entry and success in specific occupational areas. 
Slocombe and Baugher ( 1986) conducted a follow-up study of 156 Agricultural 
Mechanization graduates from Kansas State University (KSU) from May 1976 to May 1985. 
He used a 32-item instrument with an 11 point Likert-type scale with one indicating a course 
should be dropped, six indicating the current level of instruction is adequate, and 11 indicating 
a course should be added. One hundred and ten (70.5%) graduates responded to the 
questionnaire. 
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Nearly 62 percent of the graduates rated their education at KSU as applicable or very 
applicable to their present position with 25.5 percent rating it somewhat applicable and 12.7 
percent rating it as slightly applicable or not applicable (Slocombe & Baugher, 1986). The 
authors found that the rating of whether more or less emphasis should be placed on the 17 
agricultural mechanics subject matter areas varied somewhat based on their rating of the 
applicability of the agricultural mechanization degree to their present positions, the number of 
jobs held since graduation and the characterization of present job (Slocombe and Baugher, 
1986). 
The study indicated that an increase in credit hours was needed in the areas of computer 
operation and programming, mathematics, business administration and written 
communications while credit hours should be maintained in physics, statistics, and chemistry 
(Slocombe and Baugher, 1986). 
Slocombe and Baugher ( 1986) stated in their conclusions that there appears to be a trend 
away from production agriculture and moving to agricultural business and industry. This 
agrees with the evidence found by Bekkum (1987) and Heard (1981). 
Another follow-up study was conducted by Gaultney, et al (1984) involving 50 graduates 
from Purdue's Agricultural Mechanization program and 50 potential employers of those 
graduates, using indexes developed by the researchers. The index used in the employer's 
survey, was calculated on the level of skills exhibited by the employee (mastery, functional and 
slight) and the required level in each area. The index used in the graduate survey was based 
on how important the graduates perceived an area, as well as whether or not more courses 
were needed. 
The results of the study indicate that, as has been found in other studies (Heard, 1981; 
Bekkum, 1987; Slocombe and Baugher, 1986; Darcey, 1980), communication skills, selling 
skills (public relations), and computer skills were useful and to varying degrees, areas of 
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insufficient training. The present level of instruction was considered adequate in the basic 
"core agricultural mechanics curriculum" content areas (Gaultney, et. al, 1984). 
In summary, the following points can be made based on the follow-up studies of 
agricultural mechanization graduates and their employers at Iowa State University and other 
universities across the country: 
1. Students and their employers perceive the graduate's training in the "traditional" 
agricultural mechanics areas of power mechanics, metals, soil and water, woods and 
carpentry as good, and graduates do not require additional instruction. 
2. Students and their employers perceive the graduate's training in the areas of math, 
physical and biological science and related areas as adequate and graduates do not 
require additional training. 
3. Students and their employers perceive the graduate's training in the areas associated 
with communications, public and personal relations, business and management, and 
computers as inadequate, and the graduates require additional training. 
4. A few studies found a number of agricultural mechanization related topics, such as 
electronics, electrical controls, and hydraulics, that will probably require attention as 
emerging technologies are utilized in business and industry. 
Other Studies Related to Curriculum in Agricultural Mechanization 
Three additional studies of interest to this discussion involve attempts at curriculum 
forecasting. These demonstrate attempts by members of the field of agricultural 
mechanization to offer guidelines to programs across the country as they move into the 21st 
century. 
Beard (1988) surveyed the coordinators of 32 agricultural mechanization programs across 
the United States as to the present requirements in the various areas of the agricultural 
mechanization curriculum, and their recommendations as to whether training in these areas 
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should be increased, decreased, or remain the same. The present levels in each area were also 
compared to the ASAE guidelines. A comparison of the mean hours required in each subject 
area of the curriculum and the ASAE recommendation found most of the programs closely 
aligned with the guidelines, as would be expected. The largest deviation occurred in the area 
of agricultural mechanization where the mean hours required by the programs was more than 
20 percent over the ASAE recommendations. On average, the number of hours required in 
math was nearly 20 percent under recommendations. Table 3 shows a summary of the 
differences between the mean requirements of the programs and the ASAE guidelines. Of the 
nine subject matter areas, the mean hours required by the 29 programs was reported below 
ASAE guidelines in six of the nine by amounts ranging from 12.5 percent to 19,8 percent. 
Requirements are over ASAE guidelines in three of the nine ranging from 2.3 percent to 20.2 
percent. Generally, it appears that the "average" program, while fairly close to ASAE 
guidelines has a few areas where somewhat large deviations occur. 
Beard (1988) also asked the coordinators to recommend whether requirements in each 
subject matter area and selected sub-areas should be increased, decreased, or remain 
unchanged. The largest calls for increases were in communications with 33.6 percent 
(particularly technical writing with 58.6 percent and speech communications with 37.9 
percent) and business science with 38.5 percent (specifically computer applications 75.9 
percent and computer programming with 51.7 percent), management and supervision with 
37.9 percent and marketing/salesmanship with 34.5 percent. There were no major subject 
areas where significant numbers of respondents indicated the hours should be decreased. The 
sub-areas where the largest percentage of respondents indicated hours should be decreased 
were in metals and welding and physical education, both with 10,3 percent. 
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Table 3. Mean hours required in subject matter areas and the deviation from American 
Society of Agricultural Engineers' guidelines for 29 agricultural mechanization 
programs^ 
Mean hours 
required 
ASAE 
guidelines'' 
Deviation^) 
Subject matter area Hours'^ Percent® 
Humanities and Social Sciences 11.31 13.20 -1.89 -14.3 
Communications 10.90 13.20 -2.30 -17.4 
Mathematics 7.41 9.24 -1.83 -19.8 
Biological Sciences 8,10 7.92 0.18 2.3 
Physical Sciences 11.55 13.20 -1.65 -12.5 
Business Sciences 13,59 15.84 -2.25 -17.1 
Agricultural Mechanization 31,72 26.40 5.32 20.2 
Other Agriculture 16.41 19.80 -3.39 -17.1 
Electives 15.55 13.20 2.35 17.8 
^Adapted from Beard ( 1988) Curricular requirements for graduates of agricultural 
mechanization programs as perceived by program coordinators. 
^Negative numbers indicate mean hours required were below ASAE recommendations, 
''Based on 132 hours. 
(^Calculated as follows: Deviation hours = mean hours required - ASAE guidelines. 
, , , „ „ ^ . mean hours required - ASAE guidelines 
^Calculated as follows; Deviation percent = . 
ASAE guidelines 
In general, there were many who desired increases in requirements, but few indicated 
subject matter that should be decreased. This trend is troublesome and as Beard (1988) 
suggests, the only solution at first appears to be to extend programs to five years and/or 
require a reduction in some other area of study. But as Beard (1988 p. 7) states. 
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A more plausible method would be to incorporate the important skills such as 
technical writing, public speaking, management, electronics, and computer skills 
into the existing agricultural mechanization courses. Emphasizing these skills in 
the major's area of study would reinforce the skills and better prepare students for 
employment. 
Slocombe ( 1987) conducted a documented analysis of technological changes affecting 
agricultural mechanization that suggested computers (via on-board processors), sensors, and 
expert systems would play an increasing role in agriculture. 
Slocombe (1987, p. 8) also listed seven ways agricultural mechanization programs could 
be proactive with these changes in technology: 
1. Orient students and prospective employers to the agricultural mechanization 
profession. 
2. Promote the development and utilization of expert systems in agricultural production 
and processing. 
3. Convey the principles of operation of internal combustion and diesel engines, 
emphasizing their application to power efficiency as related to turbo-chargers, inter-
coolers, ballasting, guidance systems, and electronic monitoring systems. 
4. Emphasize conservation tillage practices. 
5. Convey machinery adjustment, maintenance, operation, safety, and service including 
the application of sensors, on-board computers, and yield mapping mechanisms. 
6. Promote efficient , use of electric energy emphasizing the application of integrated 
circuit and solid state electronic devices to alternating and direct current power 
sources. 
7. Convey equipment operation for the food and grain processing mechanism industries 
emphasizing the application of mechanical, electrical and fluid applications. 
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He also advocated the use of internships, advisory councils, and student organizations to 
enhance the curriculum and better prepare students for the challenges in agriculture in the year 
2000 and beyond (Slocombe, 1987). 
Bekkum (1992), in a nation-wide study of industry, sought recommendations for changes 
in the agricultural mechanization curriculum. He attempted to identify the level of education 
required, types of experiences employers felt were beneficial to students, and the levels of 
requirements in subject matter areas employers felt were necessary, 
Using a 9 point scale of one being no value to nine being of high value, Bekkum (1992) 
analyzed the perceptions of leaders in the agricultural equipment industry, about the 
experiences they felt were beneficial to prospective employees. Among these experiences, 
reared on a farm had the highest mean at 7.1, previously worked part-time on a farm or in 
agri-business was rated at a mean of 6,3, summer employment in agri-business had a mean of 
5.3, summer internship in agri-business while in college was rated at 5.6 and cooperative 
internship at an agri-business while in college had a mean of 5 .4. Sixty-one percent of the 
firms contacted provide summer internship experiences for students. 
When asked to rate the value of computer technology skills, the ability to use application 
software such as spreadsheets, data bases, and word processing was rated first with a mean of 
6,8 on a nine point scale, while writing a computer program ranked seventh with a mean of 
4.5 and purchase and implement use of a computer was eighth with 4.2. When asked to rate 
math courses, college algebra and analytic geometry were first and second with mean ratings 
of 7.4 and 7.3 respectively, while calculus and differential equations were rated lowest at 5.9 
and 5.1 respectively. In the sciences, only physics was rated above "average" at 6,3. All other 
sciences were rated fi-om 4.4 down to 2.8 (Bekkum, 1992). 
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In the agricultural science and technology area, agricultural engineering technology was 
rated highest at 7,2, with safety second at 6.1. Livestock and meats and horticulture rated 
lowest at 4.2 and 3.8 respectively (Bekkum, 1992). 
As one might expect, all areas of communication were rated very high. Understanding and 
following instructions received a mean of 8.8 while the lowest, creative writing was rated well 
above average at 6.2 (Bekkum, 1992). 
In the area of humanities and social sciences, all ratings were somewhat low. Only 
economics with a mean of 6.0 and geography with 5.0 were rated at or above average 
importance (Bekkum, 1992). 
Bekkum noted in his conclusions that experiences, whether raised on a farm or through an 
internship during the student's school years, were rated by industry representatives as very 
valuable experiences. 
Summary 
In summary, studies attempting to forecast curriculum needs in agricultural mechanization 
revealed the following: 
1. In general, most programs follow ASAE guidelines of recommended subject matter 
distribution in the curriculum. 
2. The areas of communication, management, salesmanship, and general business 
knowledge were generally the areas identified as needing increased emphasis. 
3. While many areas were identified as needing additional emphasis, few were identified 
as needing decreased emphasis. 
4. Rapidly changing technology in the field demands an aggressive program of 
curriculum review and revision to remain current. 
5. Students with internships, co-op, and work experiences are deemed by employers to 
be better prepared for entry-level positions. 
38 
CHAPTER m. 
METHODS AND PROCEDURES 
The primary purpose of this study was to analysis trends and perceptions of graduates 
from the inception of the agricultural mechanization program in 1973 through fall semester 
1989 to be used in making recommendations for curriculum improvements. 
Design 
The design chosen for this study is best described as a longitudinal trend analysis. Borg 
and Gall (1989, p. 422) describe a trend study as a study where, "A given general population 
is sampled at each data collection point." Keeves (1988, p. 116) said of the trend analysis, 
"Within this strategy, two or more related cross-sectional studies are conducted with identical 
age groups at points of time that are sequential. Similar sampling procedures are employed 
each time, so that sound comparisons can be drawn over time, and identical or related 
measures are employed on each occasion". The application of the trend study concept to this 
research involved the synthesis of three studies. These three studies include the 1981 study 
conducted by John Heard HI of all graduates of the Agricultural Mechanization curriculum at 
Iowa State University from 1973 through 1980, the 1986 study conducted by Dr. Vic 
Bekkum of all graduates from 1981 through 1985 and the 1990 study conducted by Dr. Vic 
Bekkum and the researcher of all graduates of the I SU Agricultural Mechanization program 
from 1973 through 1989. Figure 1 illustrates the basic design of the data collection process 
used in these studies. The vertical bars represent data collection points in time. The 
horizontal arrows represent the movement of graduates through time and the data collection 
points. 
By utilizing the data from Heard's 1981 study, Bekkum's 1986 study, and the subset of 
graduates from 1986 through 1989 from the 1990 study, an analysis of trends in the 
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Figure 2: Data collection for three studies of Agricultural Mechanization graduates and their 
employers 
perceptions of Iowa State University Agricultural Mechanization graduates could be 
undertaken. This procedure closely follows the description of a trend study as described by 
Keeves (1988). 
Population 
The population of this study consisted of all graduates of the Iowa State University 
Agricultural Mechanization program from 1973 to December of 1989. The total number of 
graduates for this time period was 221. 
Sample 
The sample for this study, in fact, represents three separate samples. The first sample was 
comprised of graduates from 1973 to 1980 who live in the United States (n = 68). The 
second sample was comprised of all graduates from spring 1981 through fall semester 1985, 
who live in the United States (n = 92). The third sample represents all graduates of the 
Agriculture Mechanization program from spring 1986 through fall semester 1989, who live in 
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the United States (n = 50). Graduates outside the United States were excluded because of the 
difficulties of using foreign mail services (Heard, 1981). The response rate of the first two 
surveys was about 88 percent and 58 percent respectively. The overall response rate of the 
third survey was 59 percent. The response rate of the subset of those who graduated from 
1986 to 1989 was 62 percent. In all cases, a telephone follow-up on non-responders was used 
which revealed no difference between responders and non-responders. In addition, employers 
of the graduates who were employed by others and had supplied a usable employer address 
were contacted. The number of employer questionnaires returned were 30 for the first survey, 
22 for the second survey, and 19 for the subset of the third survey for return rates of 93 
percent, 71 percent, and 79 percent respectively. 
Instrumentation 
The original instruments were developed by Heard (1981) using input fi-om an informal 
advisory committee of the researcher's program of study committee, several faculty from the 
Agricultural Engineering Department, and students in the Agricultural Mechanization 
curriculum. The instrument was modified slightly by Bekkum in 1985 using similar 
procedures and again by Bekkum and the researcher in 1990. Changes were kept to a 
minimum to avoid the danger of altering the reliability and validity of the instrument across the 
three studies. The questionnaire consisted of four sections designed to collect information on 
the graduate's occupation and employer, the graduates perceptions of various aspects of their 
educational program while enrolled in agricultural mechanization, their perceptions in ten skill 
areas as to the adequacy of training using a five point Likert-type scale, the amount of course 
work required in each area in terms of whether the amount should be increased, decreased, or 
left the same, and information as to the graduate's employment history. 
The employer's questionnaire asked the respondent to rate the student in terms of overall 
comparison to other entry-level employees, and to rate the graduate's adequacy of training in 
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ten skill areas on a five-point Likert-type scale, as well as whether additional training was 
needed. The questionnaires can be seen in the appendix. In all three studies, the research 
methodology and questionnaires were submitted to and approved by the Iowa State 
University Committee on the use of Human Subjects before use. 
Data Collection 
Data collection procedures for all three studies were similar. Names and addresses of the 
graduates were obtained fi-om the Iowa State University Alumni Office and relatives of the 
graduates. Cover letters were developed and the questionnaires were mailed. Follow-up 
reminders were mailed approximately two weeks later. After approximately another two 
weeks, data collection was ended. Phone numbers of non-respondents were obtained and a 
telephone survey of approximately 10 percent of the total number of respondents were 
contacted using a modified version of the questiormaire. Analysis of this data revealed that 
there were no significant differences between responders and non-responders of the study. 
Analysis of Data 
In all cases, the data collected fi-om each individual survey was encoded and analyzed 
using the Statistical Package for the Social Sciences (SPSS). For this study, all original 
questionnaires (minus the ID numbers) were available, matched to their respective employers 
where applicable. It was decided to re-enter the data in a unified format to ensure continuity. 
The SPSS sub programs employed were Frequencies, Oneway using the SchefFé Post-hoc 
test, T-tests, Crosstabs, and N-Par. These processes were used to construct tables and test 
the hypothesis of the study. All tests were conducted at the .05 level of significance. 
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CHAPTER IV. 
FINDINGS AND DISCUSSION 
The purpose of this study was to analyze trends in the characteristics and perceptions of 
graduates of the Iowa State University Agricultural Mechanization program to provide 
information to administrators, advisors, and faculty for evaluating the present program and 
provide guidance in charting future directions of the curriculum. 
The objectives of the study were to: 
1. determine trends in enrollment characteristics of graduates. 
2. determine trends in placement and employment characteristics of graduates. 
3. identify trends in strengths and weaknesses of the Agricultural Mechanization program as 
perceived by the graduates. 
4. identify trends in strengths and weaknesses in the Agricultural Mechanization program as 
perceived by the graduates* employers. 
5. provide recommendations for redirection of the Agricultural Systems Technology program 
(formerly Agricultural Mechanization) at Iowa State University into the future. 
The data studied were compiled from the questionnaires returned by the graduates and 
their employers in each of three studies, the first conducted by Heard in 1981, the second by 
Bekkum in 1986 and the third by Bekkum and the researcher in 1990. The number of 
questionnaires returned by graduates in the three studies were 61, 47, and 31 respectively, and 
the number of questionnaires returned by employers were 28, 19, and 19 respectively. It 
should be noted that in the analysis and discussion that follow, the "N" shown in some tables 
does not add up to the number of questionnaires returned for that respective study. This was 
due to situations where individuals did not respond to a particular item. In addition, 
percentages listed on some tables may not add up to 100 percent. This was due to error 
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introduced from rounding to one decimal place in an attempt to make the presentation of the 
data more manageable. 
The reader should also note the following explanation of terminology used to simplify the 
discussion in this chapter: 
Study 1 refers to the data collected by Heard in his 1981 study and consists of graduates 
from 1973 to 1980. 
Group 1 refers to the graduates from 1973 to 1980 studied by Heard. 
Study 2 refers to the data collected by Bekkum in his 1986 study and consists of graduates 
from 1981 to 1985. 
Group 2 refers to the graduates from 1981 to 1985 studied by Bekkum. 
Study 3 refers to the data collected from the study conducted by Bekkum and the 
researcher in 1990 for the subset of graduates from 1986 to 1989. 
Group 3 refers to graduates from 1986 to 1989 who participated in the 1990 study. 
The results and discussion that follow are arranged into several areas to examine the 
trends in the history of the number of graduates, enrollment characteristics of the graduates, 
placement and employment characteristics of the graduates, perceptions of the graduates, 
perceptions of the graduates' employers and the comparison of graduates' and employers' 
perceptions. 
Trends in the Number of Graduates in the Agricultural Mechanization Program 
Between 1973, when the Agricultural Mechanization program at Iowa State University 
produced its first graduate and the end of 1989, a total of 221 individuals graduated from the 
program. The number of graduates per year can be seen in Figure 3, as well as the general 
trend in enrollment over the 17 years of the program. 
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Figure 3. Number of graduates from the Agricultural Mechanization program at Iowa State 
University by year 
In general, the number of graduates increased from 1973 to about 1984 when it peaked 
and began to decrease. It would appear that the number of graduates had increased slightly in 
1989. However, it remains to be seen whether this was a reversal of the previous downward 
trend or only a temporary upturn. 
In the earlier studies (Heard, 1981; Bekkum, 1986) several characteristics of graduates 
pertaining to enrollment in the Agricultural Mechanization program were examined. These 
characteristics were also examined in this study in an attempt to discover if any trends had 
developed across the three studies. 
Factors and persons influencing the graduate's decision to choose Agricultural Mechanization 
One characteristic examined, was the influence several persons or factors had on the 
graduate's decision to obtain an Agricultural Mechanization degree at Iowa State University. 
A One-way analysis of variance with a SchefFé Post-hoc test was used to detect differences in 
the graduate's perceptions, and to test the hypothesis Ho%: There is no significant difference 
Trends in Selected Enrollment Characteristics of Graduates 
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among the three groups for any of the factors or persons influencing the graduates' decision to 
choose the Agricultural Mechanization program. Seven persons or factors were common 
across all three studies and were examined. The eighth item changed in the second and third 
study and was omitted from this analyis. The results of the analysis are shown in Table 4. 
Table 4. Means, standard deviations and F-values for the degree of influence persons and 
factors had on the graduates' decision to earn a B.S. degree in Agricultural 
Mechanization for three studies 
Graduate's ratings 
Person or factor 
Group lb 
Mean SD 
Group 2 
Mean SD 
Group 3 
Mean SD F-value 
F 
prob. 
Spouse 1.14a .60 1.26 .74 1.10 .55 .681 .508 
Parents 2.41 1.12 2.74 1.14 2.48 1.09 1.177 .311 
High school teacher 1.38 .66 1.68 1.02 1.48 .77 1.817 .167 
Program practicality 3.97 .88 3.77 .96 4.00 .73 .928 .398 
College advisor 2.18 1,27 2.72 1.14 3.00 .87 3.471 .034 
Ease of obtaining 
a job with an Ag. 
Mech. degree 2.53 .98 2.45 .90 2.61 .88 .303 .739 
To avoid the extra 
math and science 
required in Ag. Engin-
eering courses 3.02 1.38 2.66 1.36 2.90 1.30 .930 .397 
^scale used: 1 = None, 2 = Little, 3 = Moderate, 4 - Strong 5 = Extreme. 
^n ranged from 59 to 61 for Group 1, from 46 to 47 for Group 2 and from 30 to 31 for Group 
3. 
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It should be noted that for one variable, "high school teacher," the one-way analysis of 
variance was questionable, because a Cochran's C test for homogeneity of variance yielded a 
value of .504 indicating the variances of the three groups were significantly different. 
According to Norusis. (1988), when group sizes are not similar, or when variances are 
significantly different, the use of less stringent non-parametric tests should be considered. 
Therefore, a Kruskal-Wallis one-way ANOVA was applied. The Kruskal-Wallis test ranked 
all cases from the three groups in a single series, computed the rank sum for each group and 
computed a Kruskal-Wallis H statistic, which has a distribution approximately that of a Chi-
square (SPSS Inc. 1988). The Kruskal-Wallis test on the variable "high school teacher" 
yielded a chi-square value of2.049, which was not significant at the .05 level. Since the 
Kruskal-Wallis one-way analysis of variance found no significant differences, and to aid in 
comparison of this variable with the other six, the means, standard deviations F-value and F 
probability fi"om the One-way analysis of variance for the variable "high school teacher" was 
included in Table 4. 
No significant differences were found and the null-hypothesis was not rejected for the 
variables ; "spouse," "parents," "high school teacher," "practicality of the Agricultural 
Mechanization degree program," "ease of obtaining a job with an Agricultural Mechanization 
degree," and "to avoid the extra math or science required in Agricultural Engineering 
programs." A significant difference was found for the variable "college faculty advisor," and 
the null-hypothesis was rejected. The post-hoc test indicated that Group 3, the 1986 to 1989 
graduates rated the influence of the their college faculty advisor higher than Group 1, the 
1973 to 1980 graduates, indicating an upward trend. The trend in the perceived role of the 
college advisor is illustrated in Figure 4. The direction of the trend was steady and significant 
and indicates the increasingly important role the college faculty advisor plays in influencing the 
student to pursue a degree in Agricultural Mechanization. 
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The null hypotheses H02: stated that: There is no significant difference between 
graduates who were self-employed and those employed by others for any of the factors or 
persons influencing the graduates' decision to choose the Agricultural Mechanization program 
across the three groups. 
To test this hypothesis, t-tests were run to detect differences between self-employed 
graduates and those employed by others. 
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Figure 4. Trends in graduates' mean rating of the influence of the college advisor on their 
decision to pursue a degree in Agricultural Mechanization at Iowa State University 
Table 5 presents the results of the t-test analysis. Significant differences were found 
between self-employed graduates and those employed by others for a few variables in 
individual groups (spouse and the program practicality for Group 2, and to avoid the extra 
math and science required in agricultural engineering courses for Group 1). When the results 
were examined in conjunction with the previous One-way ANOVA, the investigator could 
offer no explanation other than the significant differences represented normal statistical 
variation. 
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Table 5. Mean value comparison of the perceptions of self-employed graduates and those 
employed by others of the influence of selected persons or factors in their decision 
to enroll in the Agricultural Mechanization program, across three studies 
Graduates' rating 
Factor Self-employed^ Employed by others'' 
(Groups) Mean SD Mean SD t-value t prob. 
Spouse 
(Group 1) 1.05C .21 1.19 .75 1.12 .268 
(Group 2) 1.00 .00 1.31 .80 2.40 .021 
(Group 3) 1.00 .00 1.11 .57 1.00 .327 
Parents 
(Group 1) 2.36 1.00 2.47 1.18 .37 .715 
(Group 2) 2.38 .74 2.82 1.21 .99 .327 
(Group 3) 2.75 1.50 2.44 1.05 -.52 .610 
High school teacher 
(Group 1) 1.27 .55 1.45 .72 .98 .332 
(Group 2) 1.63 1.06 1,69 1.03 .17 .868 
(Group 3) 1.75 .50 1.44 .80 -.74 .468 
Program practicality 
(Group 1) 4.09 .68 3.90 .98 -.83 .411 
(Group 2) 4.38 .52 3.64 .99 -2.04 .048 
(Group 3) 4.25 .50 3.96 .76 -.73 .473 
College advisor 
(Group 1) 2.41 1.50 2.05 1.14 -1.04 .303 
(Group 2) 2.88 1.36 2.69 1.10 - 4 1  683 
(Group 3) 3.33 .58 2.96 .90 -.69 .494 
Ease of obtaining a job 
with the Ag. Mech. degree 
(Group I) 2.24 .89 2.71 1.01 1.79 .079 
(Group 2) 2.50 .76 2.44 .94 -.18 .857 
(Group 3) 3.00 .82 2.56 .89 -.94 .356 
Table 5. (cont.) 
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Graduates' rating 
Factor Self-employed Employed by others 
(Groups) Mean SD Mean SD t-value t prob. 
To avoid the extra math 
and science required in 
Ag. Engineering courses 
(Group 1) 
(Group 2) 
(Group 3) 
2.46 1.30 
2.25 1.28 
3.25 1.71 
3.32 1.36 
2.74 1.37 
2.85 1.26 
2.40 
.94 
-.57 
.019 
,354 
.576 
% ranged from 36 to 38 for Group 1, from 38 to 39 for Group 2 and 27 for Group 3. 
^n ranged from 21 to 22 for Group 1, 8 for Group 2 and 3 to 4 for Group 3. 
^scale used: 1 = None, 2 = Little, 3 = Moderate, 4 = Strong, 5 = Extreme. 
For the variable "to avoid the extra math and science required in Agricultural Engineering 
courses," the t-test yielded some interesting results. Based on the means of the two groups, it 
appeared that definite trends in opposite directions were present, and prompted additional 
One-way ANOVAs for the individual subgroups of self-employed graduates and those 
employed by others. The results of those tests are presented in Table 6. The additional One­
way ANOVAs found no significant differences and the null hypothesis was not rejected for 
either the self-employed graduates or graduates employed by others. The significant 
differences detected in the t-test can most likely be attributed to statistical variation and was 
not an indication of an upward or downward trend. 
In general, the graduates indicated the most important influence on their decision to obtain 
a B.S. degree in Agricultural Mechanization was the practicality of the program, consistently 
rated as strong in all three studies. The least important factors were the graduate's spouse and 
high school teacher, with ratings consistently indicating little or no influence across all three 
studies. The low ratings for the influence of spouse were most likely due to the fact that few 
of the graduates were married while enrolled in the program. 
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Table 6. Means, standard deviations and F-values for the degree of influence the desire to 
avoid the math and science required in Ag. Engineering courses had on the 
graduates' decision to earn a B.S. degree in Agricultural Mechanization by self-
employed graduates and those employed by others, across three studies 
Graduate's ratings 
Group 1 Group 2 Group 3 F 
Employment group Mean SD Mean SD Mean SD F-value prob. 
Self-employed^ 2.46C 1.30 2.25 1.28 3.25 1.71 .778 .468 
Employed by others^ 3.32 1.36 2.74 1.37 2.85 1.26 1.927 .151 
^n = 22 for Group 1, 8 for Group 2 and 4 for Group 3. 
bn = 38 for Group 1, 39 for Group 2 and 27 for Group 3. 
^scale used: 1 = None, 2 = Little, 3 = Moderate, 4 = Strong, 5 = Extreme. 
When the graduates decided on the Agricultural Mechanization program 
Graduates were asked to indicate when they decided on the Agricultural Mechanization 
degree. The distribution of the graduates' responses is shown in Table 7. 
A Kruskal-Wallis one-way ANOVA can be used when data are ordinal rather than interval 
where a One-way analysis of variance is not appropriate. All cases are ranked, the ranks are 
summed and the test statistic computed. The underlying null hypothesis is that the 
distrubution of the scores is proportionally the same in each group (SPSS Inc., 1988). The 
Kruskal-Wallis test was utilized to test the null hypothesis H03 : There is no significant 
difference among the three groups of when the graduates decided on the Agricultural 
Mechanization program. 
As can be seen in the results presented in Table 8, the Kruskal-Wallis test yielded a Chi-
square value corrected for ties of 1.765, which was not significant at the .05 level, and 
therefore, the null hypothesis was not rejected for when the graduate decided on the 
Agricultural Mechanization program. There was no difference across the three studies of 
when graduates decided to major in Agricultural Mechanization. 
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Table 7. Comparison of when graduates decided to major in Agricultural Mechanization 
across three studies 
Graduates' responses 
Group 1 Group 2 Group 3 Total group 
Time of Decision N % N % N % N % 
While in High School 8 13.1 7 15.2 5 16.1 20 14.5 
Between High School and College 4 6.6 4 8.7 5 16.1 13 9.4 
Freshman Year 20 32.8 15 32.6 10 32.3 45 32.6 
Sophomore Year 19 31.1 12 26.1 8 25.8 39 28.3 
Junior Year 6 9.8 5 10.9 2 6.5 13 9.4 
Other 4 6.6 3 6.5 1 3.2 8 5.8 
Total 61 100.0 46 100.0 31 100.0 138 100.0 
Table 8. Ranked means and Chi-square value for when graduates decided on the Agricultural 
Mechanization program 
When Graduates decided on the Ae. Mech. oroeram^ Corrected for ties 
Group Mean rank N Chi-square Significance 
Group 1 73.05 61 1.765 .414 
Group 2 70.02 46 
Group 3 61.74 31 
^categories: 1 = While in high school, 2 = between high school and college, 3 = during 
college freshman year, 4 = during college sophomore year, 5 = during college junior year and 
6 = other. 
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To determine if self-employed graduates decided on the Agricultural Mechanization major 
at a time different than those graduates employed by others, and to test the null hypothesis 
H04: There is no significant difference in the distribution of when graduates decided on the 
Agricultural Mechanization program between graduates who were self-employed and those 
employed by others, a Mann-Whitney U test was used. Siegel (1956) stated that the Mann-
Whitney U test was a powerful non-parametric test which could be used instead of a t-test 
when the scale is less than interval. The Mann-Whitney tests whether two independent 
samples have been drawn from the same population and produces a U value. Siegel (1956) 
also noted that as the groups increase in size, U rapidly approaches a normal distribution. 
Therefore, when one of the groups is larger than 20, a z value is used to test significance. The 
results of the Mann-Whitney U test are shown in Table 9. There was no significant difference 
between self-employed graduates and those employed by others for Group 1 and Group 2, but 
there was a significant difference in Group 3. 
Table 9. Rank sum comparison of when self-employed graduates and those employed by 
others decided on the Agricultural Mechanization program across three studies 
Graduates' rating^ 
Self-emploved Employed bv others Corrected for ties 
Group Mean rank N Mean rank N z-value prob. 
Group 1 34.50 22 28.18 38 -1.398 .162 
Group 2 26.50 8 22.87 38 -.717 .474 
Group 3 7.38 4 17.28 27 -2.095 .036 
^categories; 1 = While in high school, 2 = between high school and college, 3 = during 
college freshman year, 4 = during college sophomore year, 5 = during college junior year and 
6 = other. 
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To further examine trends that may have existed, the data were split into two subgroups 
and additional Kruskal-Wallis tests were run. When examined in this fashion, a distinct 
difference was observed. There has been no change across the three studies of when 
graduates employed by others decided on the Agricultural Mechanization degree as seen in 
Table 10 
Table 10. Ranked means and Chi-square value for when graduates employed by others 
decided on the Agricultural Mechanization program 
When graduates decided on the As. Mech. program^ Corrected for ties 
Group Mean rank N Chi-square Significance 
Group 1 51.92 38 .010 .995 
Group 2 52.34 38 
Group 3 51.63 27 
^categories: 1 = While in high school, 2 = between high school and college, 3 = during 
college freshman year, 4 = during college sophomore year, 5 = during college junior year and 
6 = other. 
However, as Table 11 shows, a significant difference was found among the three studies 
of when self-employed graduates selected the Agricultural Mechanization degree. Self-
employed graduates in Group 3 (1986 to 1989 graduates) chose the Agricultural 
Mechanization degree earlier than their counterparts in 1981 (1973 to 1980 graduates). 
In general, graduates have consistently indicated that they decided on the Agricultural 
Mechanization program during their freshman or sophomore year, with over 60 percent of 
them indicating that they chose the program at that time. About one-fourth indicated they 
selected the Agricultural Mechanization program before they entered college. More recent 
54 
graduates who were self-employed did tend to indicate they had decided on the degree at an 
earlier time. This may have been the result of those graduates having a clear idea they would 
return to the farm before they entered college, and a desire to select a curriculum program 
that would offer them practical training that would enable them to be successful farmers. 
Table 11. Ranked means and Chi-square value for when self-employed graduates decided on 
the Agricultural Mechanization program 
When graduates decided on the Ae. Mech. program^ Corrected for ties 
Group Mean rank N Chi-square Significance 
Group 1 19.14 22 6.049 .049 
Group 2 18.56 8 
Group 3 6.38 4 
Categories: 1 = While in high school, 2 = between high school and college, 3 = during 
college freshman year, 4 = during college sophomore year, 5 = during college junior year and 
6 = other. 
Trends in the Placement and Employment Characteristics of Graduates 
Heard (1981) stated that the success of a program at placing its graduates in jobs in their 
field is a good indication of the demand for that program. One component of the three studies 
utilized for this research sought to acquire information that would provide some indication of 
the success of the program at placing its graduates. 
To determine what trends exist in the graduates' placement and employment 
characteristics, a number of statistical tests were conducted to examine differences among the 
groups. The results of these tests were then used to identify and examine trends that were 
present in the various characteristics. 
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How graduates contacted their first employer 
One placement and employment characteristic examined was how the graduates contacted 
their first employer. The categories provided were; "department-arranged interview," 
"College of Agriculture Placement Office," "through a fiiend," "through a relative," "found it 
entirely through my own effort," and "other." The number and percent of graduates in 
individual studies indicating each category can be seen in Table 12. 
To determine if trends existed in the number of graduates in each group who contacted 
their first employer by the methods listed, a Chi-square test for independence was used to test 
the hypothesis Ho^: The graduates' method of contact with their first employer is 
independent of group affiliation. Due to the low number of cases in one or more cells, the 
values "department arranged interview," "through a fiiend," "through a relative" and "other" 
were grouped into "other." 
The Chi-square was significant and the null hypothesis was rejected, indicating the mode 
of contact was dependent upon to which group the graduate belonged (see Table 13). The 
residuals indicated that a higher number of graduates fi^om Study 1 (1973 to 1980 graduates) 
made contact with their first employer by those methods included in the category "other." A 
lower number of graduates in Groups 2 and 3 have been able to rely on the methods 
represented by "other" across the three studies while the same proportion of graduates have 
relied on the College of Agriculture Placement Office. 
Figure 5 depicts the trends in the percentage of all graduates relying on the College of 
Agriculture Placement Office, their own effiarts or the methods in the category "other" to 
contact their first employer. The trends identified in the Chi-square test for independence are 
clearly illustrated in the figure. 
Table 12. Comparison of how graduates made contact with their first employer after receiving their B.S. degree in Agricultural 
Mechanization 
Graduates' responses 
Group 1 Group 2 Group 3 Total 
All Self- All Self- All Self- All Self-
graduates employed graduates employed graduates employed graduates employed 
Method of contact N % N % N % N % N % N % N % N % 
Department arranged 
interview 2 3.3 2 5.3 0 0.0 0 0.0 0 0.0 0 0.0 2 1.5 2 1.9 
College of Agriculture 
Placement Office 19 31.1 17 44.7 14 29.8 12 30.8 11 37.9 10 37.0 44 32.1 39 37.5 
Through a friend 7 11.5 6 15.8 2 4.3 2 5.1 2 6.9 2 7.4 11 8.0 10 9.6 
Through a relative 8 13.1 2 5.3 5 10.6 5 12.8 0 0.0 0 0.0 13 9.5 7 6.7 
Own effort 11 18.0 9 23.7 19 40.4 17 43.6 12 41.4 12 44.4 42 30.7 38 36.5 
Other 14 23.0 2 5.3 7 14.9 3 7.7 4 13.8 3 11.1 25 18.2 8 7.7 
Total 61 100.0 38 100.1 47 100.0 39 100.0 29 100.0 27 99.9 137 100.0 104 99.9 
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Table 13. Number, percent and Chi-square value for how all graduates contacted their first 
employer across three studies 
Graduates' responses 
Group 1 Group 2 Group 3 Total group Chi-
Method of contact N% N% N% N% square Sig. 
College of Agriculture 
Placement Office 19 31.1 14 29.8 11 37.9 44 32.1 11.981 .018 
on their own 11 18.0 19 40.4 12 41.4 42 30.7 
other 31 50.8 14 29.8 6 20.7 51 37.2 
total 61 99.9 47 100.0 29 100.0 147 100.0 
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Figure 5. Trends in how all graduates contacted their first employers. 
To determine if the number of graduates indicating a particular category varied based on 
whether the graduate was self-employed or employed by others across the three studies, the 
data were split into the two subgroups and a Chi-square test for independence was applied to 
each of the subgroups. 
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Further analysis of the subgroup of graduates who were employed by others was not 
significant and the null hypothesis was not rejected. The method of contact with their first 
employer was independent of the group to which they belonged. The results of the Chi-
square analysis can be seen in Table 14. 
Table 14. Number, percent and Chi-square value for how graduates employed by others 
contacted their first employer across three studies 
Graduates' responses 
Group 1 Group 2 Group 3 Total group Chi-
Method of contact N% N% N% N% square Sig. 
College of Agriculture 
Placement Office 17 44.7 12 30.8 10 37.0 39 37.5 4.754 .314 
on their own 9 23.7 17 43.6 12 44.4 38 36.5 
other 12 31.6 10 25.6 5 18.5 27 26.0 
total 38 100.0 39 100.0 27 99.9 104 100.0 
Data for the subgroup of graduates who were self-employed yielded expected fi"equencies 
too small to conduct a valid test. It might be assumed, fi-om the differences in significance 
level of the test for all graduates and the subgroup of graduates employed by others, and the 
cell counts shown in Table 12, that there was an association between method of contact and 
the group to which the graduates belonged for self-employed graduates. The number of 
graduates indicating they contacted their first employer through the methods included in the 
category "other" was higher for Group 1 and has decreased for Groups 2 and Group 3. This 
was not suprising when the fact that most self-employed graduates were engaged in farming 
and were more likely to contact their first employer tlirough relatives or fiiends. 
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Employment status of graduates 
The employment status of the graduates was of interest to determine trends in the 
employment of graduates. Table 15 indicates the employment status of the graduates for the 
three studies. Employment of Agricultural Mechanization graduates has remained fairly stable 
over the three studies. The percentage of graduates employed did drop nearly 8 percent 
during the early 1980's, as seen in the results from Group 2 (1981-1985 graduates), reflecting 
the depressed agricultural job market of the early 1980's. In Study 3 (1986-1989 graduates) 
the percentage of graduates employed rebounded to 93.5%. On the other hand, 
unemployment has remained fairly stable, with one person unemployed in both Study 1 and 
Study 2, and no graduates unemployed in Study 3. This results in a net unemployment rate of 
1.4 percent across the three studies. 
Table 15. Comparison of employment status of graduates across three studies 
Graduates' response 
Group 1 Group 2 Group 3 Total group 
Status N % N % N % N % 
Employed 
full time 56 91.8 39 83.0 29 93.5 124 89.2 
Employed 
part time 1 1.6 3 6.4 0 0.0 4 2.9 
Unemployed 1 1.6 1 2.1 0 0.0 2 1.4 
Student 0 0.0 0 0.0 1 3.2 1 0.7 
Military 0 0.0 1 2.1 0 0.0 1 0.7 
Other 3 4.9 3 6.4 1 3.2 7 5.0 
Total 61 99.9 47 100.0 31 100.0 139 99.9 
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The null hypothesis, H05: There is no significant difference among the three groups in the 
placement and employment characteristics of the graduates" was used to identify trends in the 
employment status of graduates of the Agricultural Mechanization program. 
Due to the low number of cases in many cells, analysis of the significance of the number of 
graduates in each group indicating the various status categories was impossible except for the 
category "employed full time." To facilitate the analysis, all other categories were collapsed 
into the "other" category which still failed to yield enough cases to produce a valid test. 
In an attempt to resolve this problem, a Chi-square goodness-of-fit test was conducted for 
the category "employed full time" for all graduates and for those employed by others, based 
on the expected count in the cells being the total number of graduates (61, 47, 31), or the total 
number of graduates employed by others (38, 39, 27) for each study. The null hypothesis 
tested was H07: The number of graduates employed full time was not significantly different 
than the total number of graduates for each study. The results of that test are illustrated in 
Table 16. 
Table 16. Number, percentage and Chi-square values for the number of all graduates and 
those employed by others who indicated they were employed full time for three 
studies 
Graduates emploved full time 
Group 1 Group 2 Group 3 Total group Chi-
Subgroup N % N % N % N % square sig. 
All graduates 56 91.8 39 83.0 29 93.5 124 89.2 .316 .854 
Employed 
by others 36 94.7 33 84.6 26 96.3 95 91.4 .314 .855 
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The Chi-square test revealed no significant differences and the null hypothesis was not 
rejected for both graduates employed by others and all graduates. There has been no change 
in the relative proportions of the graduates indicating each employment status category across 
the three studies. It appears that employment and unemployment rates have remained steady 
over the course of the three studies. In general, the graduates of the Agricultural 
Mechanization program have been successful in obtaining and retaining employment. 
Percentage of graduates self-emploved and employed by others 
A second aspect of the graduates' employment of interest to this study was the percentage 
of graduates who were self-employed compared to those employed by others. A sharp drop 
in the number of graduates who were self-employed occurred between Study 1 and Study 2 
before leveling off between Study 2 and Study 3. To determine if this difference was 
statistically significant, a Chi-square test of independence was used to determine if the number 
of graduates who where self-employed could be associated with the group to which they 
belonged and test the hypothesis Hog: Classification of graduates as self-employed and 
employed by others is independent of group affiliation. Table 17 presents the results of that 
test. 
Table 17. Number, percent and Chi-square values for the proportion of graduates who are 
self-employed and those who are employed by others across three studies 
Self-employed status 
Self-employed Employed bv others Chi-
Group N % N % square significance 
Group 1 22 36.7 38 63.3 8.443 .015 
Group 2 8 17.0 39 83.0 
Group 3 4 12^9 27 87.1 
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The Chi-square test yielded a value of 8.443 which was significant and the null hypothesis 
was rejected. The self-employment or employed by others status of the graduates was 
dependent upon the group to which they belonged. Analysis of residuals showed that Group 
1 had more graduates self-employed than the other two groups. 
Figure 6 shows the trend in the percentage of graduates who were self-employed across 
the three studies. The percentage of graduates who were self-employed declined significantly 
between the first and second study and then leveled off 
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Figure 6. Trend in the percentage of graduates who were self-employed for three studies. 
This trend was not surprising since most graduates who were self-employed listed their 
occupation as farmers. Considering the economic climate of farming in the early to mid 
1980's, as well as the downward trend in the number of farmers nationwide, the results found 
in this study were not seen as cause for alarm. 
Number of years in present job and number of positions since graduation 
Another consideration used to examining the employment characteristics of graduates was 
the number of years the graduates had held their present job, and the number of positions they 
Group 1 Group 2 Group 3 
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had held since graduation. Since the number of years included in each study was not equal, 
direct analysis was not possible. To determine if any trends might exist, the data for the four 
years previous to each study were selected and analyzed to test the hypothesis, H05: There is 
no significant difference among the three groups in the placement and employment 
characteristics of the graduates. The analysis included the years 1977 to 1980 for Study 1, 
1982 to 1985 for Study 2, and 1986 to 1989 for Study 3. The "N" for the three studies was 
41, 40, and 29 respectively for the number of years the graduate had held their present job, 
and 45, 40, and 30 respectively for the number of jobs the graduate had held since graduation. 
No significant differences were found among the three studies for either the number of 
positions held since graduation or the number of years the graduates had been in their present 
jobs and the null hypothesis was not rejected for either variable. It appeared that there has 
been no change in the number of years the graduates had held their present position nor in the 
number of positions held since graduation. The results of the One-way analysis of variance 
test are shown in Table 18. 
Table 18. Means, standard deviations and F-value for number of positions held since 
graduation and the number of years in present position for all graduates across 
three studies 
Graduates' rating 
Group 1^ Group 2 Group 3 Total group F- F 
Job Mean SD Mean SD Mean SD Mean SD value prob. 
Number of 
Positions 1.40 .75 1.53 .78 1.87 .94 1.57 .83 3.032 .052 
Years in pre-
sentjob 2.20 1.15 2.13 1.68 1.79 1.15 2.06 1.36 .799 .452 
% ranged from 41 to 45 for Group 1, 40 for Group 2 and 29 to 30 for Group 3 
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It should be noted that for the variable "number of years in present job" the Cochran's C 
test for homogeneity of variance showed a significant difference among the variances of the 
three groups with a value of .519 and a probability of .008. A non-parametric Kruskal-Wallis 
one-way analysis of variance was then run, which yielded a Chi-square value of 3.015 and a 
probability of .222. Since the Kruskal-Wallis test was not significant, the results of the One­
way analysis of variance were included for mean comparison purposes. 
To further detect trends, the null hypothesis Hog: There is no significant difference 
between self-employed graduates and those employed by others in the placement and 
employment characteristics of the graduates across the three studies, was used as a basis for a 
grouped t-test. Table 19 presents the results of the t-test for the comparison of self-employed 
graduates and those employed by others for the number of years they had held their present 
job and the number of positions held since graduation. 
No significant differences were found between self employed graduates and those 
employed by others across the three studies. It should be noted that the low number of self-
employed graduates in Study 3 who chose to indicate the number of years at their present 
position made the use of the t-test impossible, and readers are cautioned that since only two 
graduates chose to respond, means and standard deviations reported for the self-employed 
graduates in Group 3 are of questionable value for comparison. 
Overall, there has been no significant change in the number of positions held by the 
graduates since graduation nor in the number of years that the graduates had held their present 
job. On the average, graduates had held about 1.5 jobs since graduation and had held their 
present position an average of two years. Essentially trend lines are horizontal and no 
movement upward or downward has been seen, with the general trend being one of 
consistency. 
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Table 19. Mean value comparison for number of positions held since graduation and the 
number of years in present position for self-employed graduates and graduates 
employed by others across three studies 
Graduates' rating 
Self-emploved 
(Groups) N Mean SD N Mean SD t-value t prob. 
Number of positions 
since graduation 
(Group 1) 15 1.27 .59 29 1.45 .83 .75 .455 
(Group 2) 7 1.43 .79 33 1.55 .79 .35 .725 
(Group 3) 3 1.33 .58 27 1.93 .96 1.04 .307 
Years in present 
job 
(Group 1) 12 2.42 1.24 28 2.14 1 1 1  -.69 .495 
(Group 2) 7 3.43 2.64 33 1.85 1.30 -1.55 .168 
(Group 3) 2 3.50 3.54 27 1.67 .83 ...a ...a 
^the t-test could not be conducted due to the low number of graduates who responded 
State in which graduates held their initial and present iobs 
The state in which the graduates were employed, both at the time of the survey and 
initially, was examined. Table 20 shows the dispersion of graduates' first job after graduation 
in various states. Across the three studies, graduates had initially taken jobs in nearly 20 
states around the country. Graduates were presently employed in about 20 states, and, as a 
group, had either initially or presently worked in over 24 different states. Data on the present 
state of employment was not presented because of the amount of duplication with the first 
state of employment. Iowa, Illinois, Minnesota, Indiana and Arkansas were the most common 
states in which Iowa State University Agricultural Mechanization graduates had initially been 
or were presently employed. 
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Table 20. Comparison of graduates' initial state of employment for three studies 
Graduates' responses 
Group 1 Group 2 Group 3 Total group 
State N % N % N % N % 
Iowa 46 75.4 23 50.0 13 43.3 82 59.9 
Illinois 6 9.8 4 8.5 8 26.7 18 13.1 
Minnesota 2 3.3 6 13.0 1 3.3 9 6.6 
Alabama 1 1.6 1 2.2 — 2 1.5 
Indiana 1 1.6 — —- 2 6.7 3 2.2 
Michigan 1 1.6 — — -- 1 0.7 
Missouri 1 1.6 — 1 3.3 2 1.5 
New York 1 1.6 — -- 1 0.7 
Pennsylvania 1 1.6 1 2.2 — 2 1.5 
Texas 1 1.6 — — 1 0.7 
Oklahoma -- 3 6.5 — 3 2.2 
Ohio 
— 
--- 2 4.3 — 2 1.5 
Virginia — 1 2.2 — 1 0.7 
Florida — 1 2.2 — 1 0.7 
Louisiana — 1 2.2 1 3.3 2 1.5 
Maryland — --- 2 4.3 — 2 1.5 
California — — 1 3.3 1 0.7 
Nebraska — — 2 6.7 2 1.5 
Wisconsin — — 1 3.3 1 0.7 
Other 1 2.2 1 0.7 
Total 61 99.7 46 99.8 30 99.9 137 100.1 
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By grouping the graduate's state of employment into in-state (Iowa) and out-of-state 
categories, a Chi-square test for independence could be applied to detect differences among 
the three groups, and test hypothesis Hojo: The location of the graduates' employment is 
independent of group affiliation. 
This analysis found significant differences as can be seen in Table 21. Based on this data, 
the null hypothesis was rejected for the variables "initial state of employment" and "present 
state of employment" There was a definite upward trend in the percentage of graduates who 
are employed outside the state of Iowa. 
Table 21. Number, percent and Chi-square values for the proportions of graduates whose 
first and present job were in-state or out-of-state 
Graduates' responses 
Group 1 Group 2 Group 3 Total group Chi-
Group N% N% N% N% square Sig. 
First job (all graduates) 
in-state 46 
out-of-state 15 
Present job (all graduates) 
in-state 44 
out-of-state 15 
First job (non-farmers) 
in-state 25 
out-of-state 12 
Present job (non-farmers) 
in-state 24 
out-of-state 12 
75.4 
24.6 
23 50.0 
23 50.0 
13 43.3 
17 56.7 
82 59.9 
55 40.1 
11.409 .003 
74.6 
25.4 
20 
26 
43.5 
56.5 
13 43.3 
17 56.7 
77 57.0 
58 43.0 
13.157 .001 
67.6 
32.4 
16 44.4 
20 55.6 
8 33.3 
16 66.7 
49 50.5 
48 49.5 
7.669 .022 
66.7 
33.3 
12 33.3 
24 66.7 
7 29.2 
17 70.8 
43 44.8 
53 55.2 
11.247 .004 
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Figure 7 illustrates the relative percentage of all graduates for each study who were 
employed out-of-state for their first position and present position. A sharp increase in the 
number of graduates employed out-of-state occurred between Study 1 in 1981 and Study 2 in 
1986. The trend then leveled off between Study 2 and Study 3 in 1989. 
When the self-employed graduates, most of whom are farming, were eliminated from this 
analysis, the relative percentage of graduates moving out-of-state increases as can also be 
seen in Table 21. This second trend in out-of-state employment for graduates who were 
employed by others is shown in Figure 7 as well. 
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Figure 7. Trends in the percent of graduates employed out-of-state for three studies for all 
graduates and non-farmers 
This trend can most likely be explained by two possibilities. First, the number of 
graduates who are farming and/or self-employed has decreased. Generally, those graduates 
who were farming or self-employed tended to remain in the state, most likely returning to the 
family farm or community. Therefore, the high proportion of graduates from the first study 
who farmed, tended to raise the percentage of graduates who worked in Iowa. Likewise, the 
number of employment opportunities in the agricultural machinery field in Iowa has declined 
69 
somewhat since the first study, leading graduates to look beyond the boundaries of Iowa for 
employment. The success of the graduates in finding jobs outside the state could be 
considered an indication of a program that provides graduates with the broad-based education 
necessary to succeed in diverse agricultural settings. 
Graduates' salaries 
Graduates were asked to indicate the salary category for both their first job and their 
present job. These data were used to examine trends in the first and present salaries of 
graduates across the three studies. The scale used by the graduates had the following 
categories: Category I was less than $6,000, categories 2 through 10 were intervals of 
$3,000 and category 11 was over $33,000. 
Since the scale used was not a true interval scale, the parametric One-way analysis of 
variance could not be applied, and the non-parametric Kruskal-Wallis One-way analysis of 
variance was used to test the null hypothesis H05; There is no significant difference among 
the three groups in the placement and employment characteristics of the graduates, for the 
variables first salary and present salary. 
The Kruskal-Wallis One-way analysis of variance for first and present salaries found 
significant différences (see Table 22), and the null hypothesis for both variables, first salary 
and present salary, was rejected. In both cases, a significant upward trend has been indicated, 
with most of the change occurring between the second and third study. 
This upward trend can most likely be attributed to two possibilities. First the relative 
proportion of graduates who are self-employed has decreased. Generally, those graduates 
who are self-employed farming tended to indicate lower salaries than those employed by 
others. Therefore the mean salary category tends to increase in the later studies due partially 
to the declining number of graduates farming. Secondly, inflation and an improvement in the 
agricultural economy during this time period might also tend to push salaries upward, with the 
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Table 22. Ranked means and Chi-square values for salary category reported by all graduates 
for first and present salary across three studies 
Salary ranking^ 
Group 1 Group 2 Group 3 Corrected for ties 
Job Mean rank N Mean rank N Mean rank N Chi-square Sig. 
First 53.88 59 68.00 47 96.72 29 23.829 .000 
Present 59.20 59 66.43 46 86.07 29 9.527 .009 
ascale: 1 = below $6,000, 2 = $6,000 - $8,999, 3 = $9,000 - $11,999, 4 = $12,000 - $14,999, 
5 = $15,000 - $17,999, 6 = $18,000 - $20,999, 7 = 21,000 - $23,999, 8 = $24,000 -
$26,999, 9 = $27,000 - $29,999, 10 = $30,000 - $32,999, 11 = $33,000 and above. 
net result being the average reported salary category has risen significantly in the last few 
years. 
To better examine trends in salaries of graduates, a Mann-Whitney U test was used. 
According to Siegel (1956) the Mann-Whitney U test is a powerful non-parametric test which 
can be used instead of a t-test when the scale is less than an interval scale. The Mann-Whitney 
tests whether two independent samples have been drawn from the same population and 
produces a z value to be used to test significance. The Mann-Whitney U test was used to test 
the null hypothesis H012: There is no significant difference in the distribution of salary 
categories between self-employed graduates and those employed by others across the three 
studies, for the variables first salary and present salary. The results of that test are shown in 
Table 23. 
The 2 value was significant indicating there was a difference between self-employed 
graduates and those employed by others for Group 2 for the first salary, and for both Groups 
1 and 2 for present salary. Therefore, the null hypothesis Ho]2: There is no significant 
difference in the distribution of salary categories between self-employed graduates and those 
employed by others across the three studies, for the variables first salary and present salary. 
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was rejected for Group 2 for first salary, and for Groups 1 and 2 for present salary. The 
hypothesis was not rejected for Group 1 first salary and Group 3 for both salaries. The trend 
in the mean salary category indicated by the graduates for the first salaiy is shown in Figure 8 
and the trend in the mean salary category for the last salary is illustrated in Figure 9. 
Table 23. Rank sum comparison of first and present salaries of self-employed graduates and 
those employed by others across three studies 
Graduates' rating Corrected for ties 
Salary Self-emploved Employed by others 
(Groups) Mean rank N Mean rank N z-value prob. 
First salary 
(Group 1) 26.45 
(Group 2) 12.63 
(Group 3) 14.50 
Present salary 
(Group 1) 22.33 
(Group 2) 13.75 
(Group 3) 17.50 
20 31.11 38 -1.014 .311 
8 26.33 39 -2.615 .009 
2 15.04 27 -.088 .930 
21 33.57 37 -2.464 .014 
8 25.55 38 -2.292 022 
2 14.81 27 -.435 .664 
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Figure 8. Trends in the mean salary category of self-employed graduates and those employed 
by others across three studies for first salary 
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Figure 9. Trends in the mean salary category of self-employed graduates and those employed 
by others across three studies for present salary 
In general, graduates employed by others start at a higher salary and move steadily 
upward. On the other hand, salaries for graduates who are self-employed start slightly lower 
and generally lag behind graduates employed by others. The trend lines for self-employed 
graduates also highlight the volatility of farm income and the poor farm economy during the 
mid 1980's. 
Areas of employment 
The area of employment was also of interest to this study. Heard (1981) and Bekkum 
(1986) classified graduates into eleven areas of employment based on the information 
provided by the graduates. The graduates from Study 3 were also classified using this system. 
Table 24 shows the number and percentages of graduates in each area of employment in the 
three studies. 
To detect trends that had developed in the areas of employment across the three studies, a 
Chi-square test for independence was run to Hoj j : The graduates' employment area is 
independent of the group aflSliation. Due to the low number in many cells, it was necessary to 
collapse several areas into one. The employment areas "agricultural research," "agricultural 
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Table 24. Number and percentage of graduates indicating employment in selected 
employment areas across three studies 
Graduate's response 
Group 1 Group 2 Group 3 Total group 
Employment area N % N % N % N % 
Agricultural machinery 
sales and service 8 13.8 6 11.3 4 12.9 18 12.7 
Agricultural research 4 6.9 1 1.9 2 6.4 7 4.9 
Agricultural machinery 
production and testing 8 11.3 6 13.8 1 3.2 15 10.6 
Agricultural products 
and sales 1 1.7 9 16.9 9 29.0 19 13.4 
Agricultural service 
organizations 4 6.9 3 5.7 1 3.2 8 5.6 
Building and 
construction 3 5.2 3 5.7 0 0.0 6 4.2 
Consulting 2 3.4 0 0.0 0 0.0 2 1.4 
Banking - agricultural 
ofBcer 3 5.2 5 9.4 0 0.0 8 5.6 
Farming 22 37.9 10 18.9 8 25.8 40 28.2 
Farm management 2 3.4 0 0.0 0 0.0 2 1.4 
Other 1 1.7 10 18.9 6 19.4 17 12.0 
Total 58 99.9 53 100.0 31 99.9 142 99.8 
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service organizations," "building and construction," "consulting," "banking-agricultural 
officer" and "farm management" were grouped into "ag finance and management. 
The areas "agricultural machinery sales and service" and "agricultural machinery production 
and testing were grouped into "agricultural machinery." 
After regrouping, 13.3 percent of the cells on the 3x5 contingency table contained 
expected frequencies less than five. Hinkle, Wiersma and Jurs (1988) stated that on 
contingency tables larger than 2x2, lack of continuity from small expected frequencies is of 
less consequence, unless more than 20 percent of the cells have expected frequencies of less 
than five or one or more cells have observed frequencies of zero. 
Since, for both tables (all graduates and non-farmers), less than 20 percent of the cells had 
expected frequencies of less than five, the Chi-square statistic was considered usable. 
As can be seen in Table 25, the Chi-square value was significant, and the null hypothesis 
was rejected. The employment area was dependent on group affiliation. Examination of the 
residuals indicated that the largest shifts in areas of employment across the three studies 
included a shift away from farming, agricultural machinery and the finance and management 
areas into the agricultural products and sales and areas indicated by the category "other" in 
Study 2 and Study 3. 
To determine if a shift existed in the areas of employment of the non-farm subgroup only, 
another Chi-square test for independence was conducted for that subgroup. This yielded a 
Chi-square value of 25.748 and a significance of .000 and the null hypothesis was rejected. 
As with all graduates, the area of employment was dependent upon the group affiliation, 
meaning there has been a significant shift in the areas in which Agricultural Mechanization 
graduates are employed. As can be seen in Table 26, that shift mirrors the shift seen in the 
data for all graduates. 
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Table 25. Number, percentage and Chi-square values for all graduates indicating employment 
in selected employment areas across three studies 
Graduate's response 
Group 1 Group 2 Group 3 Chi-
Employment area N % N % N % square sig. 
Agricultural machinery 16 27.6 12 22.6 5 16.1 29.467 .000 
Ag finance 
and management 18 31.0 12 22.6 3 9.7 
Agricultural products 
and sales 1 1.7 9 17.0 9 29.0 
Farming 22 37.9 10 18.9 8 25.8 
Other 1 1.7 10 18.9 6 19.4 
Total 61 99.9 53 100.0 31 100.0 
Table 26. Number, percentage and Chi-square values for non-farm graduates indicating 
employment in selected employment areas across three studies 
Graduate's response 
Group 1 Group 2 Group 3 Chi-
Employment area N % N % N % square sig. 
Agricultural machinery 16 44.4 12 27.9 5 21.7 25.748 .000 
Ag finance 
and management 18 50.0 12 27.9 3 13.0 
Agricultural products 
and sales 1 2.8 9 20.9 9 39.1 
Other 1 2.8 10 23.3 6 26.1 
Total 36 100.0 43 100.0 23 99.9 
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Agricultural Mechanization graduates are increasingly entering a wide variety of related 
fields, as opportunities in the more traditional ag machinery field and farming become more 
difficult to find. 
Figure 10 illustrates the trends for all graduates in the employment areas of agricultural 
machinery, farming, agricultural products and sales, other and the grouped area of ag finance, 
management, research and construction. 
Ag Mach. 
• - — Ag finance 
- — Ag products 
- - - Fanning 
- — • Other 
Figure 10. Trends in the percentage of all graduates employed in selected employment areas 
As with many of the previous findings, this trend away fi-om the more traditional areas of 
agricultural mechanization could be attributed to the changes in the farm economy initiated in 
the 1980's 
Overall, a number of significant differences were detected in the placement and 
employment characteristics of the graduates across the three studies. Where no differences 
existed, the trend was considered to be that of consistency. 
Areas of change included; an increase in the number of graduates relying on their own 
efforts to contact their first employer, a decrease in the percentage of graduates who were 
self-employed, an increasing movement of graduates out-of-state, an increase in salaries and a 
shift in the area of employment away fi"om the traditional areas of farming, agricultural 
Group 1 Group 2 Group 3 
77 
machinery and finance and management and into agricultural products and sales and other 
areas. 
The areas where consistency were found; role of the College of Agriculture Placement 
Office in assisting the graduates in contacting their first employer, the level of employment 
and unemployment of the graduates, the number of years the graduates had held their present 
job and the jobs held since graduation. 
Trends in the Perceptions of Graduates 
This study also sought to detect and analyze trends in the perceptions of graduates of the 
adequacy of the curriculum to prepare them for employment. This section of the study asked 
graduates to rate the program overall on several general factors and to rate their adequacy of 
their training in eleven skill areas and whether each area should be increased, decreased, or left 
the same. The general factors will be examined first. 
Overall quality of the Agricultural Mechanization program 
Graduates were asked to rate the following items on a five-point Likert-type scale; the 
overall quality of the education in the Agricultural Mechanization program at ISU, the quality 
of advising received at ISU, and the adequacy of the shop facilities and equipment used in the 
Agricultural Mechanization laboratories. These factors were rated on a scale of one = poor, 
two = fair, three = average, four = good, and five = excellent. One-way analysis of variance 
was used to detect différences among the three groups of graduates in their perceptions of 
these factors and to test the null hypothesis Ho 13: There is no significant difference among 
the three groups of graduates in their perceptions of the overall quality of their education in 
the Agricultural Mechanization program. Table 27 presents results of this analysis. There 
were no significant differences among the three groups and the null hypothesis was not 
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rejected for any of the overall quality variables. Essentially there has been no change in the 
level of satisfaction from the first study to the third study. 
In order to better identify trends in the satisfaction of graduates of the overall quality of 
the Agricultural Mechanization program, differences in the perceptions of the self-employed 
graduates and graduates employed by others were examined. A T-test was used to detect 
differences in the perceptions of graduates self-employed and those employed by others of the 
same variables discussed above, and to test the null hypothesis H015: There is no significant 
difference between self-employed graduates and those employed by others of the overall 
quality of their education in the Agricultural Mechanization program across the three studies. 
Table 28 presents the results of that analysis. No significant differences were found, and the 
null hypothesis was not rejected. 
Table 27. Means, standard deviations and F-values for graduates' rating of the overall quality 
of the Iowa State University Agricultural Mechanization program across three 
studies 
Graduates' rating 
Group 1^ Group 2 Group 3 Total F- F 
Factor Mean SD Mean SD Mean SD Mean SD value prob. 
Overall quality of the 
Ag. Mech. program 4.05'' .62 3.89 .74 4.07 .53 4.00 .64 .999 .371 
Overall quality of the 
advising at ISU 3.26 1.28 3.39 1.27 3.81 1.02 3.43 1.23 2.068 .130 
Overall quality of the 
facilities and equip. 3.46 .92 3.28 .86 2.97 1.08 3.29 .95 2.806 064 
®n was 61 for Group 1, 46 for Group 2 and ranged from 29 to 31 for Group 3. 
t*scale; 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
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The tend in the perceptions of the graduates of the overall quality of the program has been 
that of consistency. Most graduates feel that the overall quality of their education was good, 
the quality of advising at ISU was average to good, and that the quality of the laboratory 
facilities used in the program were average. 
Table 28. Mean value comparison of the perceptions of self-employed graduates and those 
employed by others of the overall quality of the Agricultural Mechanization 
program at ISU across three studies 
Graduates' rating 
Factor Self-emploved^ Employed bv others^ 
(Groups) Mean SD Mean SD t-value t-prob. 
Quality of education 
(Group 1) 4.23C .53 3.95 .66 -1.71 .093 
(Group 2) 3.88 .64 3.90 .76 .07 .946 
(Group 3) 3.67 .58 4.12 .52 1.41 .169 
Quality of advising 
(Group 1) 3.50 1.38 3.16 1.22 -1.00 .321 
(Group 2) 3.25 1.17 3.42 1.31 .34 .734 
(Group 3) 3.50 1.00 3.85 1.03 .64 .526 
Quality of facilities 
(Group 1) 3.77 .92 3.29 .90 -1.99 .051 
(Group 2) 3.50 ,54 3,24 ,91 - 78 .438 
(Group 3) 3.00 1.41 2.96 1.06 -.06 .950 
^n was 22 for Group 1, 8 for Group 2 and ranged from 3 to 4 for Group 3. 
^n was 38 for Group 1, 38 for Group 2 and ranged from 26 to 27 for Group 3. 
("Scale: 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
Overall benefit of the Agricultural Mechanization program 
The graduates were also asked to rate the benefit of their education at ISU to their present 
position, and the benefit of the Placement Office in assisting them in finding their first job on a 
five-point Likert-type scale of one = no benefit, two = little benefit, three = moderate benefit. 
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four = much benefit, and five = great benefit. Again One-way analysis of variance was 
employed to detect differences among the three groups and test the null hypothesis Ho 14: 
There is no significant difference among the three groups of graduates in their perceptions of 
the overall benefit of their education in the Agricultural Mechanization program. The results 
of this analysis are shown in Table 29. Again, no significant differences were found and the 
null hypothesis was not rejected. 
Table 29. Means, standard deviations and F-values for graduates' rating of the benefit of the 
Agricultural Mechanization program to employment and benefit of the Placement 
Office to finding their first job, across three studies 
Factor 
Graduates' ratine 
F-
value 
F 
prob. 
Group 1® Group 2 Group 3 Total 
Mean SD Mean SD Mean SD Mean SD 
Benefit of education 
3.52b .87 to present job 3.48 .94 3.71 .86 3.55 .89 .672 .512 
Benefit of Place­
ment office 2.26 1.53 2.51 1.56 2.71 1.70 2.45 1.58 .887 .414 
% was 61 for Group 1, ranged fi"om 46 to 47 for Group 2, and was 31 for Group 3. 
^scale: 1 = no benefit, 2 = little benefit, 3 = moderate benefit, 4 = much benefit, 5 = great 
benefit. 
To aid in determining if trends existed in the perceptions of the graduates of the benefit of 
their education at Iowa State University and the Placement Office, a t-test was conducted to 
test the null hypothesis Hojg: There is no significant difference between self-employed 
graduates and those employed by others of the overall benefit of their education in the 
Agricultural Mechanization program across the three studies. The results of the T-test are 
shown in Table 30. 
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Table 30. Mean value comparison of the perceptions of self-employed graduates and those 
employed by others of the benefit of their education in Agricultural Mechanization 
and the placement office in attaining their first job, across three studies 
Graduates' ratine 
(Groups) Mean SD Mean SD t-value t-prob. 
Benefit of education 
to present job 
(Group 1) 3.86C .64 3.34 .94 -2.31 .024 
(Group 2) 3.75 .71 3.42 .98 - .90 .373 
(Group 3) 3.25 .50 3.78 .89 1.15 .261 
Benefit of placement 
office in finding first job 
(Group 1) 1.37 .95 2.71 1.54 4.18 .000 
(Group 2) 1.88 1.64 2.64 1.53 1.27 .209 
(Group 3) 3.50 1.91 2.59 1.67 -1.00 .327 
^n was 22 for Group 1, 8 for Group 2 and 4 for Group 3. 
^n was 38 for Group 1, ranged fi"om 38 to 39 for Group 2 and was 27 for Group 3. 
('scale: 1 = no benefit, 2 = little benefit, 3 = moderate benefit, 4 = much benefit, 5 = great 
benefit, 
Significant differences were found between the self-employed graduates and those 
employed by others in Group 1 for both variables but not for Groups 2 and 3. Therefore, the 
null hypothesis was rejected for both variables for Group 1, but not for Groups 2 and 3. 
While significant differences were found in the t-test, the results of the One-way analysis " 
of variance were not significant. The differences found in the t-test could be a result of 
normal statistical variation, or as can be seen in figures 11 and 12, may represent a trend in the 
perceptions of the two groups which is not yet large enough to be detected in the One-way 
analysis of variance test. 
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Overall the trend in the perceptions of graduates of the benefit of their education has been 
one of consistency. Generally, graduates for all three studies felt their education was of 
moderate to much benefit, but that the Placement Office was of little to moderate benefit. 
Graduates' perceptions of the adequacy of training in the skill areas 
Heard (1981, p. 48) noted that "graduates were in a good position to judge the adequacy 
of their education after they had spent time in the world of work." To pinpoint sub-areas of 
their education in which graduates might feel they were less than prepared, graduates were 
asked to rate the adequacy of their training at ISU in nine areas; communications, 
mathematics, power mechanics, construction, animal science, management, chemical and 
biological science, public relations, and horticulture. All these areas were rated using five-
point Likert-type scale with one = poor, two = fair, three = average, four = good, and five = 
excellent. One-way analysis of variance was used to detect differences among the groups and 
test the null hypothesis H017; There is no significant difference among the three groups of 
graduates in their perceptions of their training in any of the selected skill areas. The results of 
this test are shown in Table 31. 
For seven of the nine areas, there were no significant differences among the three groups. 
There was no detectable upward or downward trend in the perceptions of graduates across 
the three studies when viewing all graduates as a group. Two areas, animal science and 
horticulture, had a significant difference among the three groups. A Scheffé Post-hoc test 
determined that the graduates in Study 3 rated their training in horticulture significantly lower 
than the graduates in Studies 1 and 2. The post-hoc test was unable to locate the differences 
among the groups for the animal science skill area. 
To determine if the perceptions of graduates who were self-employed differed fi"om those 
who were employed by others, a t-test was conducted to test the null hypothesis Ho^g: There 
is no significant difference between self-employed graduates and those employed by others in 
Table 31. Means, standard deviations and F-values for graduates' rating of their adequacy of training in selected skill areas 
across three studies 
Graduates' rating 
Group 1% Group 2 Group 3 Total F- F 
Skill area Mean SD Mean SD Mean SD Mean SD value prob. 
Communication 3.15b .83 3.26 .85 3.32 .70 3.23 .80 .497 .609 
Mathematics 3.59 .83 3.40 .85 3.27 .91 3.46 .86 1.578 .210 
Power mechanics 3.48 .88 3.49 1.00 3.64 .98 3.52 .94 .340 .713 
Construction 3.74 .74 3.77 .84 3.77 .72 3.76 .77 .023 .978 
Animal science 3.67 .89 3.64 .76 3.20 1.00 3.56 .89 3.225 .043 
Management 2.81 .74 2.66 1.11 2.81 .98 2.76 .93 393 676 
Chemical and 
biological sciences 3 52 .71 3.49 .72 3 36 .71 3.47 .71 .551 .578 
Public relations 2.74 .76 2.70 .83 2.90 .94 2.77 .83 588 .557 
Horticulture 3.83 .82 3 89 .70 3.23 88 3.71 .83 7.627 .001 
% ranged from 58 to 59 for Group 1, from 46 to 47 for Group 2 and fi"om 30 to 31 for Group 3. 
^scale; 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
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their perceptions of their training in any of the selected skill areas across the three studies as is 
seen in Table 32. No significant differences were found for any of the skill areas. Self-
employed graduates do not rate their adequacy of training differently than the graduates 
employed by others for any of the skill areas. 
Table 32. Mean value comparison of self-employed graduates and those employed by others 
of their perceptions of the adequacy of training in the skill areas across three 
studies 
Graduates' rating 
Skill area Self-emploved^ Employed bv others*) 
(Groups) Mean SD Mean SD t-value t-prob 
Communications 
(Group 1) 3.29C .64 3.08 .92 -.90 .374 
(Group 2) 3.00 .93 3.31 .83 .94 .354 
(Group 3) 3.50 .58 3.30 .72 -.54 .597 
Mathematics 
(Group 1) 3.71 .90 3.54 .80 -.76 .452 
(Group 2) 3.63 .74 3.36 .87 -.80 .427 
(Group 3) 3.33 1.16 3.26 .90 -.13 .896 
Power mechanics 
(Group 1) 3.50 .95 3.49 .87 -.05 .957 
(Group 2) 3.38 .92 3.51 1.02 -.35 .726 
(Group 3) 3.75 1.26 3.63 .97 -.22 824 
Construction 
(Group 1) 3.70 .66 3.78 .79 .41 .687 
(Group 2) 3.88 .35 3.74 .91 -.68 .499 
(Group 3) 3.75 .50 3.78 .75 ,07 .944 
Animal Science 
(Group 1) 3.50 1.00 3.78 .82 1.15 .254 
(Group 2) 3.50 .53 3.67 .81 .56 .580 
(Group 3) 3.00 1.16 3.23 .99 .43 .674 
Table 32. (cont.) 
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Graduates' ratine 
Skill area Self-employed Employed by others 
(Groups) Mean SD Mean SD t-value t-prob. 
Management 
(Group 1) 2.90 .79 2.76 .72 -.69 .492 
(Group 2) 3.13 .64 2.56 1.17 -1.31 .196 
(Group 3) 2.75 1.26 2.82 .96 .12 .904 
Chemical and 
Biological Sciences 
(Group 1) 3.70 .73 3.43 .69 -1.37 .177 
(Group 2) 3.63 .52 3.46 .76 -.58 .563 
(Group 3) 3.50 .58 3.33 .73 -.43 .669 
Public relations 
(Group 1) 2.95 .76 2.62 .76 -1.56 .125 
(Group 2) 2.88 .84 2.67 .84 -.64 .525 
(Group 3) 3.00 1.16 2.89 .93 -.22 .830 
Horticulture 
(Group 1) 3.75 .97 3.89 .74 .62 .537 
(Group 2) 3.88 .84 3.90 .68 .08 .935 
(Group 3) 3.50 1.29 3.19 .83 -.66 .515 
% ranged from 20 to 21 for Group 1, 8 for Group 2, and 3 to 4 for Group 3. 
^n was 37 for Group 1, 39 for Group 2, and ranged from 26 to 27 for Group 3. 
^scale: 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
Generally, graduates rated their training as average to good. Only two areas were 
consistently rated average or lower, those being management and public relations. The trend 
in the graduates perceptions of their training has been one of stability with the exception of 
horticulture and animal science. Figure 11 illustrates the trend in the graduate's perceptions of 
their training in horticulture and animal science. A downward trend has occurred between the 
second and third study in the perceptions of graduates of their adequacy of training in 
horticulture. 
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Figure 11. Trends in the graduates' perceptions of the adequacy of their training in 
horticulture and animal science across three studies 
The researcher was unable to adequately and with confidence explain this trend with the 
resources and data available. It was interesting to note however, that there were two events 
that occurred in the early and mid 1980's that may have impacted the graduates in this area. 
With the 1981-1983 catalog, Iowa State University converted from the quarter system to the 
semester system. This reduced the total number of credit hours for graduation from 192 to 
128. In the 1983 - 1985 catalog, the requirements in the curriculum area titled "other required 
courses" were decreased from about 10.4 percent to 4.7 percent of the total curriculum as can 
be seen in Table 33, which provides the reader with a history of the curricular changes that 
have occurred in the Agricultural Mechanization program, as well as the American Society of 
Agricultural Engineers guidelines. 
About the same time, requirements for the specialization areas in the Agricultural 
Mechanization curriculum were increased and the amount of electives decreased slightly. If 
we again assume a "lag time" of four years from when a graduate enters the program until 
graduation, the first graduates to have been trained under the new guidelines would have 
entered the program about 1985. These would then be the graduates who would be included 
in the 1989 study. 
Table 33. American Society of Agricultural Engineers' recommendations and approximate percentage of the Agricultural 
Mechanization curriculum at Iowa State University devoted to selected content areas 
Year 
ASAE 1973- 1975- 1977- 1979- 1981- 1983- 1985- 1987- 1989- 1991-
Content area guidelines 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 
Communications 10.0 7.8 7.8 7.8 7.8 7.4 9.8 9.8 9.8 9.8 9.8 
Mathematics 7.0 6.8 7.8 7.8 7.8 9.4 9.4 9.4 10.1 10.1 7.0 
Physical and Chemical 
sciences 10.0 10.4 10.4 10.4 10.4 10.2 7.0 7.0 7.0 7.0 7.0 
Biological sciences 6.0 5.2 5.2 5.2 5.2 4.7 4.7 4.7 4.7 4.7 4.7 
Social sciences and 
humanities 10.0 9.4 9.4 9.4 9.4 10.1 10.1 10.1 10.1 9.3 11.7 
Agricultural sciences 15.0 15.1 15.6 15.6 15.6 13.3 4.7 4.7 4.7 4.7 4.7 
Agricultural Mechanization 20.0 22.4 22.4 22.4 22.4 25.0 25.0 25.0 25.8 25.8 25.8 
Other required courses^ 12.0 10.4 10.4 10.4 10.4 10.9 4.7 4.7 4.7 4.7 6.3 
Required for 
specialization —^ — — — — — 11.7 14.8 14.1 14.1 14.1 
Table 33. (cont.) 
Year 
ASAE 1973- 1975- 1977- 1979- 1981- 1983- 1985- 1987- 1989- 1991-
Content area guidelines 1975 1977 1979 1981 1983 1985 1987 1989 1991 1993 
Electives 10.0 12.5 11.0 11.0 11.0 M 12.8 M 9JL 9LQ 
Total 100.0 100.0 100.0 100.0 100.0 100.0 99.9 100.0 100.0 100.0 100.1 
^ASAE guidelines use the category business and management science. 
^specialization areas are not part of the ASAE standards and were not introduced at Iowa State University until 1983. 
89 
The only specific requirement in these areas has been a basic animal science course 
An.Sci. 114, "Animal Production." In earlier catalogs, a second animal science course An. 
Sci. 218 "Feeds and Feeding" was listed in the category for agricultural sciences. The 
researcher was unable to determine if this was a second requirement, or simply an option in 
lieu of the first course (Iowa State University, 1975, 1979, 1981, 1983, 1987). 
For horticulture, there was reference to an elective course entitled Ag. M. 439, 
"Mechanization of Horticultural crops" until 1979 when it disappeared fi^om the catalog and 
Ag.M 358 "Small Power Equipment" appeared in the same capacity. However, there appears 
never to have been a specific requirement for the horticulture area in the Agricultural 
Mechanization curriculum (Iowa State University, 1975, 1979, 1981, 1983, 1987). 
Therefore, the trend in perceptions noted may have been caused by a combination of a 
decrease in the amount of time the graduate had to take additional courses in those areas, and 
an increase in the perceived importance of these areas as the graduates found themselves 
employed in a wider variety of jobs which require training or knowledge in these areas which 
the graduates may be lacking. 
Graduates' perceptions of need for changes in the number of credit hours in content areas 
Graduates were also asked to indicate whether the number of credit hours in each content 
area should be increased, maintained, or decreased. To determine if differences existed among 
the three groups, a Kruskal-Wallis One-way analysis of variance was applied to test the null 
hypothesis H019: There is no significant difference among the three groups of graduates in 
their perceptions of the need for additional hours of training in any of the selected skill areas. 
Results of the Kruskal-Waliis analysis are shown in Table 34. No significant differences 
were found among the three groups for any of the content areas. The trend has again been a 
consistent level of satisfaction. 
Table 34. Comparison of graduates' perceptions of the amount of course work required in selected skill areas across three 
studies 
Content area 
Decrease 
N % 
Group 1 
Maintain 
N % 
Increase 
N % 
Decrease 
N % 
Group 2 
Maintain 
N % 
Increase 
N % 
Communication 
Math 
Power mechanics 
Construction skills 
Animal science 
Management 
Chemical and 
Biological science 
Public relations 
2 3.3 
1 1.6 
0 0.0 
1 1.6 
6 9.8 
1 1.7 
9 14.8 
3 4.9 
37 61.7 
43 70.5 
29 47.5 
43 70.5 
35 57.4 
13 21.7 
47 77.0 
20 32.8 
21 55.0 1 2.1 
17 27.9 
32 52.5 
17 27.9 
20 32.8 
46 76.7 
8.2 
38 62.3 
0 0.0 
1 2.1 
8.5 
8 17.0 
1 2.1 
6.5 
4.3 
22 46.8 
29 61.7 
29 61.7 
36 76.6 
33 70.2 
8.5 
38 82.6 
19.1 
24 51.1 
18 38.3 
17 36.2 
14.9 
12.8 
42 89.4 
10.9 
36 76.6 
Horticulture 6.6 45 73.8 12 19.7 8.5 31 66.0 12 25.5 
Table 34. (cont.) 
Group 3 Total Group 
Decrease Maintain Increase Decrease Maintain Increase Corrected 
Content area N % N % N % N % N % N % Chi-square sig. 
Communication 0 0.0 15 48.4 16 51.6 3 2.2 74 53.6 61 44.2 3.898 .142 
Math 1 3.2 20 64.5 10 32.3 2 1.4 92 66.2 45 32.4 1.547 .461 
Power mechanics 0 0.0 17 54.8 14 45.2 1 0.7 75 53.6 64 45.7 3.170 .205 
Construction skills 4 12.9 20 64.5 7 22.6 9 6.5 99 71.2 31 22.3 4.273 .118 
Animal science 4 12.9 18 58.1 9 29.0 18 12.9 86 61.9 35 25.2 5.702 .058 
Management 0 0.0 7 22.6 24 77.4 2 1.5 24 17.4 112 81.2 2.935 .231 
Chemical and 
Bilogical science 3 9.7 23 74.2 5 16.1 15 10.9 108 78.3 15 10.9 2.184 .335 
Public relations 0 0.0 8 25.8 23 74.2 5 36.0 37 26.6 97 69.8 2.940 .230 
Horticulture 3 9.7 21 67.7 7 22.6 11 18.0 97 70.8 29 21.2 .206 .902 
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Over time, a high percentage of graduates have favored an increase in the number of hours 
required in the areas of management (81.2%) and public relations (69.8). The consistency of 
this particular trend, viewed in conjunction with the consistency of the graduates' lower 
ratings of their adequacy of training, was cause for some concern. Based on the ratings by 
graduates in these areas, it appeared that there has been a failure to adequately address the 
concerns of the earlier graduates. It was discovered that these were the areas where the 
review of literature revealed several studies which found the same trend. 
It was also noted that these areas often represented interpersonal or "people" skills, and 
that graduates, in this study as well as others across the country, did not feel adequately 
prepared in these skills. This was verified by an examination of the responses to the "other" 
skill area, where graduates were instructed to indicate any skill area not covered by the other 
nine. Despite the explanations of what was included in each skill area, nearly 40 graduates 
indicated they lacked skills in areas that could be classified as management or interpersonal 
skills, such as "dealing with irate customers," "supervising other workers," and "sales and 
marketing." About 15 employers also indicated a need for additional training in these areas. 
More than one-half of the graduates felt the number of hours should be maintained in the 
areas of communication, chemical and biological sciences (78.3%), construction skills 
(71.2%), horticulture (70.8%), math (66.2%) and communications and power mechanics 
(53.6%). In no areas did graduates feel the number of hours should be decreased. 
One interesting finding was that despite the significantly lower rating by graduates in 
Study 3 of the adequacy of their training in horticulture, there was no difference in the 
percentage of graduates indicating the number of hours in horticulture should be increased 
across the three studies. The data and literature examined by the researcher offered no 
plausible explanation for this phenomenon. 
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Trends in Employers' Perceptions of the Adequacy of the Graduates' Training 
As Heard (1981) noted, the employer is in a good position to evaluate the graduates of an 
education program. As such, the perceptions of the graduates' employers have been an 
important part of the evaluation of the Agricultural Mechanization program. In each of the 
three studies, the employers of the graduates were contacted and asked to provide information 
on their perception of the quality of the Agricultural Mechanization graduates, the adequacy 
of the graduates' training in the skill areas and whether the graduates need additional training. 
Trends in the perceptions of the overall qualitv of the graduates bv their emplovers 
Employers were asked to rate the graduates on how they compared to other entry level 
employees. The scale used was; 1 = the graduate is in the lower 5 percent, 2 = the graduate is 
in the lower 20 percent, 3 = the graduate is in the middle 50 percent, 4 = the graduate is in the 
upper 20 percent and 5 = the graduate is in the upper 5 percent. The results of the employers' 
ratings for the three studies are shown in Table 35. 
Since the scale used was not a true interval scale, the Kruskal-Wallis one-way ANOVA 
was chosen as the most appropriate statistical test. The null hypothesis to be tested was 
H020: There is no significant difference among the three groups of graduates in their 
employer's perceptions of the overall quality of the graduate. 
As shown in Table 36, there was no significant difference among the three groups of 
employers in their perceptions of the overall quality of the graduates, and the null hypothesis 
was not rejected. There has been no change in the perception of employers of the overall 
quality of the graduates across the three studies. Generally, nearly ninety percent of 
employers feel the Agricultural Mechanization graduates rate in the top 20 percent or better of 
entry level employees. Employers are very satisfied with the quality of the graduates of the 
Agricultural Mechanization program. 
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Table 35. Number and percentage of employers rating the quality of graduates in each of the 
rating categories across three studies 
Graduate's response 
Group 1 Group 2 Group 3 Total group 
Rating categories N % N % N % N % 
Upper 5% 9 39.1 4 15.8 8 42.1 21 34.4 
Upper 20% 12 52.2 12 63.2 9 47.4 33 54.1 
Middle 50% 2 8.7 3 21,1 2 10.5 7 11.5 
Lower 20% 0 0.0 0 0.0 0 0.0 0 0.0 
Lower 5% 0 0.0 0 0.0 0 0.0 0 0.0 
Total 23 100.0 19 100.1 19 100.0 61 100.0 
Table 36. Ranked means and Chi-square value for the employers' overall rating of the quality 
of the Agricultural Mechanization graduates 
When graduates decided on the Ag. Mech. program Corrected for ties 
Group Mean rank N Chi-square Significance 
Group] 33.59 23 4.099 .129 
Group 2 24.87 19 
Group 3 34.00 19 
Employers rating of the graduates' training in the skill areas. 
Employers were also asked to rate the graduates* adequacy of training in each of the skill 
areas on a five point Likert-type scale with 1 = poor, 2 = fair, 3 = average, 4 = good and 5 = 
excellent. A One-way analysis of variance test was used to detect differences in the 
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perceptions of employers across the three studies and test the hypothesis Ho^, : There is no 
significant difference among the three groups of graduates in their employer's perceptions of 
their adequacy of training in any of the selected skill areas. Results of that analysis are shown 
in Table 37. 
No significant differences were found and the null hypothesis was not rejected for any of 
the skill areas. Overall, across the three studies, employers have rated the skill level of the 
graduates as average to good. The highest rated skill areas were power mechanics (4.08) and 
Mathematics (4.07). The lowest rated skill areas were communications (3.64) and chemical 
and biological sciences (3.67). It was interesting to note that the difference between the 
highest and lowest rated skill areas was relatively small, and that the overall ratings were 
generally in the upper end of the average to good range, and as will be discussed later in this 
section, generally higher than the graduates rated themselves. 
Employers' perceptions of the graduates' need for further training 
Employers were also asked to indicate whether the graduates needed additional training in 
any of the skill areas. A Chi-square test for independence was used to test the null hypothesis 
H022: The employer's perception of the graduate's need for additional training is independent 
of group affiliation. For the skill areas of math, power mechanics, construction, animal 
science, chemical and biological sciences, and horticulture, expected cell fi-equencies were less 
than five in more than 20% of the cells making it impossible to get a valid Chi-square test. 
Therefore based on the fact that most of the reponses were in the category "does not need 
additional training," and a valid test could not be generated due to the low number of cases in 
the category "needs additional training," it was assumed that no changes had occurred in the 
perceived need for additional training across the three studies for those variables. The 
fi-equencies and percentages for each skill area are shown in Table 38. 
Table 37. Means, standard deviations and F-values for employers' rating of the graduates' skill level in selected skill areas across 
three studies 
Employers' rating 
Group 1^ Group 2 Group 3 Total group F- F 
Skill area Mean SD Mean SD Mean SD Mean SD value prob. 
Communication 3.50b .88 3.84 .77 3.63 .90 3.64 .85 .909 .408 
Mathematics 4.14 .65 3.89 .58 4.16 .60 4.07 .62 1.153 .322 
Power mechanics 4.21 .83 3.91 .70 4.00 .61 4.08 .74 .752 .477 
Construction 3.76 1.00 3.44 .73 3.73 .59 3.69 .82 .493 .615 
Animal science 3.79 .58 3.75 .46 4.09 .70 3.88 .60 1.043 .365 
Management 3.32 .95 3.72 1.07 3.47 .91 3.48 .97 .934 .399 
Chemical and 
biological sciences 3.71 ,77 3.50 .52 3.79 .58 3.67 .64 .658 .524 
Public relations 3.50 1.07 3.95 1.03 3.94 1.11 3.75 1.08 1.386 .258 
Horticulture 3.84 .77 4.00 .78 3.85 .69 3.88 .73 .180 .836 
&n ranged from 14 to 28 for Group 1, 8 to 19 for Group 2 and from 11 to 19 for Group 3. 
^scale: 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
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A valid Chi-square value was possible for the variables communication, management and 
public relations and no significant differences were found as again seen in Table 38. 
Therefore, the null hypothesis was not rejected and the employers' rating of the need for 
additional training was independent of group affiliation. Again, the trend seems to be that of 
consistency, with no upward or downward movement detected. 
Table 38. Number, percent and Chi-square values for the employers' ratings of whether the 
graduate needs further training in the skill areas 
Emplovers' responses 
Group 1 Group 2 Group 3 Total group Chi-
Group N% N % N% N% square Sig. 
Communications 
needs training 15 53.6 
does not need training 13 46.4 
Mathematics 
needs training 3 10.7 
does not need training 25 89.3 
Power mechanics 
needs training 3 12.0 
does not need training 22 88.0 
Construction 
needs training 3 12.5 
does not need training 21 87.5 
Animal science 
needs training 2 13.3 
does not need training 13 86.7 
Management 
needs training 17 60.7 
does not need training 11 39.3 
6 
12 
33.3 
66.7 
7 
12 
36.8 
63.2 
28 
37 
43.1 
56.9 
2.256 .324 
2 
15 
11.8 
88.2 
4 
15 
21.1 
78.9 
9 
55 
14.1 
85.9 
...a 
2 
9 
18.2 
81.8 
2 
16 
11.1 
88.9 
7 
47 
13.0 
87.0 
1 
8 
11.1 
88.9 
4 
12 
25.0 
75.0 
8 
41 
16.3 
83.7 
1 
7 
12.5 
87.5 
1 
11 
8.3 
91.7 
4 
31 
11.4 
88.6 
7 
10 
41.2 
58.8 
8 
11 
42.1 
57.9 
32 
32 
50.0 
50.0 
2.289 .318 
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Table 38. (cont.) 
Employers' responses 
Group 
Group 1 
N % 
Group 2 
N % 
Group 3 
N % 
Total group 
N % 
Chi-
square Sig. 
Chemical and biological 
sciences 
needs training 2 
does not need training 15 
11.8 
88.2 
Public relations 
needs training 12 42.9 
does not need training 16 57.1 
Horticulture 
needs training 2 10.0 
does not need training 18 90.0 
3 
10 
6 
12 
1 
11 
23.1 
76.9 
33.3 
66.7 
8.3 
91.7 
3 18.8 
13 81.3 
7 
12 
4 
10 
36.8 
63.2 
28.6 
71.4 
8 17.4 
38 82.6 
25 
40 
7 
39 
38.5 
61.5 
15.2 
84.8 
.450 .799 
^variables with more than 20 percent of cell expected frequencies less than 5. Chi-square was 
not applicable. 
Overall, most employers think the graduates have adequate training in the areas of 
mathematics, power mechanics, construction, animal science, chemical and biological sciences 
and horticulture. About one-half of employers indicated they felt the graduates needed 
additional training in the areas of communication and management, and over one-third felt 
graduates needed additional training in public relations. It was important to note that two of 
these areas were identified by the graduates as areas in which they needed additional training. 
Trends in the Comparison of Graduates' and Employers' Perceptions 
Also of interest were trends in the difiference between how well graduates felt they were 
prepared and how well prepared the employers perceived the graduates to be. It was felt this 
would highlight situations where opinions were decidedly different and moving either toward 
agreement or away from agreement, indicating potential trouble areas in the curriculum. 
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The null hypothesis H023: There is no significant difference between the graduates' 
perception and those of their employers of the adequacy of the graduates training in the skill 
areas across three studies, was used to determine if trends exist. 
A paired t-test was used to detect differences in the perceptions between graduates and 
their employers across the three studies. Results of that analysis are presented in Table 39. 
Table 39; Mean value comparison of the perceptions of graduates and their employers of the 
adequacy of training in the skill areas across three studies. 
Respondents' perceptions 
Skill area Graduates Employers 
(Groups) Mean SD Mean SD t-value t-prob. 
Communications 
3 .  l i d  (Group 1)^ .88 3.50 88 -1.49 .148 
(Group 2)^ 3.18 .77 3.84 .77 -2.58 .019 
(Group 3)c 3.32 .67 3.63 .90 -1.19 .250 
Mathematics 
(Group 1) 3.57 .74 4.14 .65 -3.44 .002 
(Group 2) 3.50 .71 3.89 .58 -1.69 .110 
(Group 3) 3.42 .84 4.16 .60 -3.44 .003 
Power mechanics 
(Group 1) 3.58 .88 4.21 .83 -.270 .013 
(Group 2) 3.46 1.04 3.91 .70 -1.10 .296 
(Group 3) 3.65 1.00 4.00 .61 -1.14 .269 
Construction 
(Group 1) 3.81 .87 3.76 1.00 .18 .858 
(Group 2) 3.89 .78 3.44 .73 1.18 .272 
(Group 3) 4.07 .70 3.73 .60 1.23 .238 
Animal Science 
(Group 1) 3.93 .73 3.79 .60 .62 .547 
(Group 2) 3.50 .76 3.75 .46 -.68 .516 
(Group 3) 3.09 .94 4.09 .70 -2.35 .041 
Table 39: (cont.) 
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Respondents' perceptions 
Skill area Graduates Employers 
(Groups) Mean SD Mean SD t-value t-prob. 
Management 
(Group 1) 2.75 .75 3.32 .95 -2.59 .015 
(Group 2) 2.61 1.09 3.72 1.07 -2.87 .011 
(Group 3) 3.00 1.00 3.47 .91 -1.92 .070 
Chemical and 
Biological Sciences 
(Group 1) 3.41 .71 3.71 .77 -1.05 .311 
(Group 2) 3.67 .65 3.50 .52 .62 .551 
(Group 3) 3.36 .63 3.79 .58 -1.71 .111 
Public relations 
(Group 1) 2.54 .74 3.50 1.07 -4.48 .000 
(Group 2) 2.42 .84 3.95 1,03 -4.22 .001 
(Group 3) 2.89 .96 3.94 1.10 -4.24 .001 
Horticulture 
(Group 1) 4.00 .81 3.84 .77 .64 .527 
(Group 2) 3.64 .67 4.00 .78 o
 
00
 
.307 
(Group 3) 3.15 .80 3.85 .69 -2.00 .069 
^n ranged from 14 to 28. 
(^n ranged from 8 to 19. 
^n ranged from 11 to 19. 
^scale: 1 = poor, 2 = fair, 3 = average, 4 = good, 5 = excellent. 
Three of the nine skill areas showed no significant difference between the graduates and 
employers across the three studies. This would indicate that both graduates and employers 
are equally satisfied with the skill levels of the graduates. These skill areas were biological 
and chemical sciences, construction skills and horticulture where respondents felt the skill 
levels of graduates was average to good. In general, both graduates and employers were 
satisfied with the graduate's skill levels in these areas. It was interesting to note that 
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construction skills was the only area were graduates consistently rated their adequacy of 
training higher than their employers. 
In six of the other skill areas, at least one group exhibited a significant difference between 
the graduates' and employers' rating. If we look at the results of the t-tests only, it would 
appear that some movement exists in the trends in agreement between graduates and their 
employers of the graduate's adequacy of training. However, to detect definitive trends in 
those perceptions, the results of the analysis of variance of the graduates as reported in Table 
31 and the employers as reported in Table 37, must also be considered. 
For the skill area public relations, significant differences were found in all three studies. 
However, the One-way analysis of variance for both graduates and employers was not 
significant. This was interpreted as meaning that the two groups had different views of the 
perceived adequacy of training, but there has been no movement in those perceptions, as can 
be seen in Figure 12. Graduates felt less prepared in this area than their employers perceived 
them to be across all three studies. 
f ' 
C 
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Study 3 
Figure 12. Trends in the perceptions of graduates and employers of the graduates' adequacy 
of training in public relations 
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One possible explanation for this difference was that those skills considered to be part of 
public relations, such as customer relations, represent skills that are not necessarily taught in 
any class and indeed may not be "teachable" in a normal classroom setting. They may, in fact, 
be skills that are better learned through such experiences as internships, practicums and other 
"real life" experiences . This would also be supported in part by the fact that the employers 
feel the graduates' are better trained than what the graduates perceive themselves to be. In 
other words, a portion of the difference detected, may be a result of the graduates' lack of 
confidence in their own ability. 
For the content areas of communications, mathematics, power mechanics, and 
management, significant differences between employers and graduates perceptions were found 
in one or two of the studies, but not all three, and the One-way ANOVAs were not significant. 
Two possible explanations were offered for this phenomena. First, the differences in the t-test 
represent normal statistical variations, especially in cases where the means for employers' and 
graduates' ratings are somewhat different across the three studies. The second possible 
explanation, especially where the significance level increased or decreased across the three 
studies, was that the differences detected in the t-tests were indications of trends that were not 
yet large enough to detect in the One-way ANOVAs. 
Overall, graduates felt themselves to be less prepared than their employers perceived them 
to be in the areas of mathematics, public relations and management, with significant 
differences found in two of the three studies in both cases. 
In the skill areas of communications and power mechanics, significant differences were 
found in only one of the three groups, which indicated there was more agreement between 
graduates and their employers of the graduates' adequacy of training. For these two skill 
areas, the perceptions of graduates and employers was that the adequacy of training of the 
graduates was average to good. 
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One of the two skill areas where analysis of the t-test data and the previously examined 
ANOVAs indicated definite movement in perceptions of graduates and employers was animal 
science. Examination of the data for the skill area of animal science found a significant 
difference between the graduates perceptions and those of their employers for Group 3 can be 
seen in Table 39. When the results of the ANOVA for the graduates are again examined, a 
significant difference was also noted, with Group 3 significantly lower than Group 1 as was 
previously shown in Table 31. The difference in the perceptions of the employers across the 
three studies, however, was not significantly different as was seen in Table 37. The 
employers' perceptions of the graduates' adequacy of training in animal science, has remained 
steady while the graduates have perceived the adequacy of their training as having decreased. 
This has lead to a widening gap in the perceptions of graduates and their employers (Figure 
13). 
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Figure 13: Trends in the perceptions of graduates and employers of the graduates' adequacy 
of training in animal science. 
Lastly, no significant difference was found in the t-test for horticulture. However, as was 
discussed in the earlier section on the trends in the graduates' ratings of their adequacy of 
training, the ANOVA was significant, indicating a downward trend. Upon closer examination 
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of the data in Table 39, it was seen that the graduates' mean ratings of their adequacy of 
training, and that of their employers, crossed and continued to diverge, nearing significance 
with Group 3. This trend is shown in Figure 14. 
If this trend were to continue, it would be likely that a fourth study in 1995, if conducted, 
would detect a difference between graduates and employers perceptions. If this occurred, it 
would indicate the need for adjustment to the curriculum, to allow graduates to take course 
work to address the curriculum deficiencies indicated by this trend. 
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Figure 14. Trends in the perceptions of graduates and employers of the graduates' adequacy 
of training in horticulture. 
Overall, For the skill area of horticulture, both graduates and employers felt the graduates' 
adequacy of training was average to good, but over time, there was a decline in the graduates' 
perception of their training. 
The downward trend in the perceptions of graduates of their level of competence in the 
skill areas of animal science and horticulture, while the employers' ratings of the graduates 
adequacy of training remained stable, was interesting. As was discussed in the earlier section 
dealing of the graduates' responses alone, the researcher was unable to adequately and with 
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confidence explain this trend with the resources and data available. It was noted that Iowa 
State University converted fi-om the quarter system to the semester system, and had added 
specializations, which reduced the number of hours available to students to take elective 
courses. The fact that the employer's ratings had not changed, tended to support the logic 
that one possible explanation of this downward trend in graduates' ratings was a decline in the 
confidence of the graduates in their training in these areas due to a decrease in the number of 
classes the graduates had time to take in these areas, rather than any real decrease in the skill 
level of the graduate. 
Overall, graduates and employers generally rate the adequacy of training of the graduate 
as above average in nearly all skill areas. Employers rated the graduates' adequacy of training 
higher than the graduates themselves, with no skill area being below average. 
Graduates, on the other hand, tended to rate their adequacy of training lower than their 
employers, with two areas, management and public relations rated less than average. The skill 
area of construction was rated highest by graduates, while employers rated the graduates' 
adequacy of training in power mechanics and mathematics as highest. 
The fact that mathematics was one of the highest rated skill areas was an intriguing finding 
considering the concerns expressed in the public press by many educational and business 
leaders that, in general, students are poorly prepared in mathematics, and by the emphasis 
placed on the comparison of American students and students fi-om other countries on 
standardized test scores. 
Two possible explanations are that, one, the Iowa State University Agricultural 
Mechanization Program, has done an above average job of training students in mathematics, 
or two, that at least agri-businesses were not as concerned that students have an extremely 
sophisticated level of mathematical training, instead desiring a working knowledge of the use 
and application of basic mathematical skills. 
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The areas where the adequacy of training of the graduates was rated lowest by employers 
were management and communications, with those being only slightly lower than the other 
skill areas (overall ratings ranged from 3.48 for management to 4.08 for power mechanics). 
The lowest skill areas as rated by graduates were also management and public relations (2.76 
and 2.77 respectively). The ratings by graduates had a wider range than employers with a low 
of 2.76 for management to a high of 3.76 for construction. 
The skill area where a significant difference between the perceptions of graduates and their 
employers was noted for all three studies was public relations. The skill areas of management 
and mathematics had significant differences between graduates and employers for two of the 
three groups, indicating a fairly large difference in opinions. Communications, power 
mechanics, and animal science were the skill areas where a significant difference between 
graduates and employers was found in only one of the studies, indicating that the two groups 
saw the graduates' adequacy of training in these skill areas at a similar level. Lastly, 
construction, chemical and biological sciences and horticulture were the skill areas where both 
graduates and employers rated the graduates' adequacy of training the same. 
Two areas, horticulture and animal science, have seen a significant downward trend in the 
perceptions of graduates of their adequacy of training. Employers on the other hand, 
consistently rated the graduates' level of training in these areas the same, indicating no change 
in their perception of the adequacy of the graduates' training. 
Overall, the trend in the perceptions of graduates and employers of the graduates' 
adequacy of training has been one of consistency. While a few changes have been seen, as 
noted, no shocking or alarming movement in trends were found. 
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CHAPTER V. 
SUMMARY 
Goals and Objectives 
The goal of this study was to determine trends in the characteristics and perceptions of 
graduates of the Agricultural Mechanization program at Iowa State University and the 
perceptions of the graduates' employers across the first 17 years of the program to provide 
guidance to the faculty and administration for improvement in the curriculum. 
The objectives for this study were to: 
1. determine trends in enrollment characteristics of graduates. 
2. determine trends in the placement and employment characteristics of graduates. 
3. identify trends in strengths and weaknesses of the Agricultural Mechanization program 
as perceived by the graduates. 
4. identify trends in strengths and weaknesses in the Agricultural Mechanization program 
as perceived by the graduates' employers. 
5. provide recommendations for redirection of the Agricultural Systems Technology 
program (formerly Agricultural Mechanization) at Iowa State University into the 
future. 
Methodology 
The design chosen for this study was a longitudinal trend analysis using three data 
collection points. The application of the trend study concept to this research involved the 
synthesis of three studies. These three studies were conducted by John Heard, III in 1981, by 
Dr. Vic Bekkum in 1986 and by Dr. Vic Bekkum and the researcher in 1990. 
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By utilizing the data from Heard's 1981 study, Bekkum's 1986 study, and the subset of 
graduates from 1986 to 1989 from the 1990 study, an analysis of trends in the perceptions of 
Iowa State University Agricultural Mechanization graduates could be undertaken. 
The population of this study consisted of all graduates of the Iowa State University 
Agricultural Mechanization program from 1973 to December of 1989 a total of 221 
individuals. 
The sample for this study, was in fact, three separate samples, the first comprised of 
graduates from 1973 to 1980, the second of graduates from 1981 through 1985, and the third 
from 1986 through 1989. 
The original instruments were developed by Heard in 1981, slightly modified by Bekkum 
in 1985 and again by Bekkum and the researcher in 1990. Changes were kept to a minimum 
to maintain validity. The graduate's questionnaire consisted of four sections designed to 
collect information on the graduate's occupation and employer, their perceptions of various 
aspects of their educational program, the adequacy of training, the amount of course work 
required in each area and information on the graduate's employment history. 
The employer's questionnaire asked the employer to rate the graduate compared to other 
entry-level employees, the graduates' adequacy of training in ten skill areas, as well as whether 
additional training was needed. 
Data collection procedures for all three studies were similar. Names and addresses of the 
graduates were obtained, cover letters and questionnaires were mailed, followed by reminders 
two weeks later. A telephone survey of approximately 10 percent of the total number of non-
respondents was conducted to determine if non-responders differed from the respondents. No 
differences were found. 
In all cases, the data collected from each individual survey was encoded in a unified format 
and analyzed using the Statistical Package for the Social Sciences (SPSS). The SPSS sub­
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programs employed were FREQUENCIES, ONEWAY using the SchefFe Post-hoc test, T-
TESTS, CROSSTABS, and N-PAR. These routines were used to generate data to construct 
tables and test the hypotheses of the study. All tests were conducted at the .05 level of 
significance. 
Findings 
Between 1973 and 1984, the number of graduates per year increased from 2 to 24, when it 
peaked and began to decrease. It appeared that the number of graduates per year had 
bottomed at 9 in 1988, then increased slightly to 11 in 1989. During this time period 221 
individuals graduated from the program. 
The greatest influence on the graduate's decision to obtain an Agricultural Mechanization 
degree among; "spouse," "parents," "high school teacher," "practicality of the Agricultural 
Mechanization degree program," "ease of obtaining a job with an Agricultural Mechanization 
degree," and "to avoid the extra math or science required in Agricultural Engineering 
programs" was the practicality of the program. A significant difference was found for the 
variable "college faculty advisor" with 1986 to 1989 graduates rating the influence of the 
their college faculty advisor higher than the 1973 to 1980 graduates, indicating a steady and 
significant upward trend. 
In general, the graduates indicated the most important influence on their decision to obtain 
a B.S. degree in Agricultural Mechanization was the practicality of the program, consistently 
rated as strong in all three studies. The least important factors were the graduate s spouse and 
high school teacher, with ratings consistently indicating little or no influence across all three 
studies. 
Graduates were asked to indicate when they decided on the Agricultural Mechanization 
degree. Self-employed graduates in Group 3 (1986 to 1989 graduates) chose the agricultural 
mechanization degree earlier than their counterparts in Group 1 (1973 to 1980 graduates). 
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In general, graduates have consistently indicated that they decided on the Agricultural 
Mechanization program during their freshman or sophomore year, with over 60 percent 
indicating that they chose the program at that time. About one-fourth indicated they selected 
the Agricultural Mechanization program before they entered college. More recent graduates 
who were self-employed tended to decide on the program at an earlier time. 
Graduates indicated how they contacted their first employer using the categories 
"department-arranged interview," "College of Agriculture Placement Office," "through a 
friend," "through a relative," "found it entirely through my own effort," and "other." The 
values "department arranged interview," "through a friend," "through a relative" and "other" 
were grouped into "other." Overall, about one-third of graduates have contacted their first 
employer by the methods in each of the three categories, "own efforts," "College of 
Agriculture Placement Office" and "other." 
A Chi-square revealed that the mode of contact was dependent upon to which group the 
graduate belonged. A higher number of graduates from Study 1 (1973 to 1980 graduates) 
made contact with their first employer by those methods included in the category "other." 
For the sub-group of graduates who were self-employed, there was an association 
between method of contact and the group to which the graduates belonged. For the group of 
graduates employed by others, the graduates' method of contact vwth their first employer was 
independent of the group to which they belonged. 
A lower number of graduates in Groups 2 and 3 have been able to rely on the methods 
represented by "other" while the same proportion of graduates have relied on the College of 
Agriculture Placement Office. 
Employment of Agricultural Mechanization graduates has remained fairly stable across the 
three studies. The percentage of graduates employed full time dropped from 91.8 % to 83.0 
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% in 1985, then rebounded to 93.5% in the 1990 study. Unemployment has remained stable, 
with a net unemployment rate of 1.4 % across the three studies. 
A Chi-square test revealed no significant differences in the employment rate across the 
three studies. Employment and unemployment rates have remained steady over the course of 
the three studies and graduates of the Agricultural Mechanization program have been 
successful in obtaining and retaining employment. 
A sharp drop in the number of graduates who were self-employed occurred between the 
1981 and 1986 studies, then leveled off between the 1986 and 1990 studies. A Chi-square 
test revealed that the self-employment or employed by others status of the graduates was 
dependent upon the group to which they belonged with more graduates in the 1981 study 
being self-employed than the other two groups. This trend was not surprising considering 
most graduates who were self-employed listed their occupation as farming, the economic 
climate of farming in the early to mid 1980's and the downward trend in the number of farmers 
nationwide. 
Overall, there has been no significant change in the number of positions held by the 
graduates since graduation nor in the number of years that the graduate has held their present 
job. Generally, graduates have held 1.5 jobs since graduation with the present job being held 
2 years. 
Considerable change has occurred in the state in which the graduates were employed, both 
presently and initially. Graduates had initially taken jobs in nearly 20 states around the 
country and were currently employed in about 20 states, with the group having either initially 
or presently worked in over 24 different states. Iowa, Illinois, Minnesota, Indiana and 
Arkansas were the most common states in which Iowa State University Agricultural 
Mechanization graduates had been or were employed. 
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When grouped into in-state (Iowa) and out-of-state categories, a Chi-square test for 
independence found significant differences, with a definite upward trend in the percentage of 
graduates who are employed outside the state of Iowa and a sharp increase in the number of 
graduates employed out-of-state between the 1981 study and the 1986 study, before it leveled 
off between the 1986 study and the 1990 study. When the self-employed graduates, most of 
whom were farming, were eliminated from this analysis, the relative percentage of graduates 
moving out-of-state increased. 
Trends in the salaries received by graduates are also of interest and graduates were asked 
to indicate the salary category for both their first job and their present job. The categories 
used were; category 1 was less than $6,000, categories 2 through 10 were intervals of $3,000 
and category 11 was over $33,000. Significant differences were found in the ratings of self-
employed graduates and those employed by others for the graduates from the 1986 study for 
the first salary, and for the graduates from both the 1981 and 1986 studies for present salary. 
The median salary category for all graduates was $15,000 to $17,999 for first position and 
$18,000 to $20,999 for present salary. For graduates employed by others, the median salary 
range was $15,000 to $17,999 for first salary and $21,000 to $23,999 for present salary. Self-
employed graduates, on the other hand, had a median salary range of $12,000 to $14,999 for 
first salary and $15,000 to $17,999 for present salary 
In general, graduates employed by others start at a higher salary and move steadily 
upward, most recently at an accelerating rate. The trend lines for self-employed graduates 
also highlighted the volatility of farm income and the poor farm economy during the mid 
1980's. 
The graduates' area of employment was classified using a system of eleven areas based on 
information provided by the graduates. To detect trends, a Chi-square test for independence 
was used. Due to the low number in many cells, it was necessary to collapse the employment 
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areas "agricultural research," "agricultural service organizations," "building and construction," 
"consulting," "banking-agricultural officer" and "farm management" into "ag finance and 
management," and the areas "agricultural machinery sales and service" and "agricultural 
machinery production and testing" into "agricultural machinery." 
The Chi-square value was significant meaning employment area was dependent on group 
affiliation. Examination revealed a shift away fi-om "farming," "agricultural machinery" and 
the "finance and management" areas, into the "agricultural products and sales" and "other" in 
the 1986 and 1989 studies. Similar results were found for the sub-group of non-farm 
graduates. Agricultural Mechanization graduates are increasingly entering a wide variety of 
agriculturally related fields, as opportunities in the more traditional farming and ag machinery 
fields become more difficult to find. 
Overall, a number of significant differences were detected in the placement and 
employment characteristics of the graduates across the three studies. As was mentioned 
above, where no differences existed, the trend was one of consistency. 
Graduates were asked to rate the overall quality of the education in the Agricultural 
Mechanization program, the quality of advising and the adequacy of the facilities and 
equipment used in the Agricultural Mechanization program. One-way analysis of variance 
found no significant differences among the three groups for any of the overall quality variables 
nor with either of the sub-groups of self-employed graduates and those who were employed 
by others. Essentially there has been no change in the level of satisfaction from the first study 
to the third study with the graduates rating the quality of the overall program as good and the 
quality of advising and the quality of the facilities and equipment as average to good.. 
Graduates were also asked to rate the benefit of their education to their present job, and 
the benefit of the Placement Office in assisting them in finding their first job. A One-way 
analysis of variance test found no significant difference among the three groups of graduates 
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in their perceptions of the overall benefit of their education in the Agricultural Mechanization 
program. Generally, graduates have consistently rated their education as of moderate to much 
benefit, and the College of Agriculture Placement Office as little to moderate benefit. 
A t-test of self-employed graduates and those employed by others was also conducted and 
significant differences were found. However, the results of the One-way analysis of variance 
were not significant, and the differences found in the t-test were attributed to either normal 
statistical variation, or a trend in the perceptions of the two groups which is not yet large 
enough to be detected with the One-way analysis of variance. 
Graduates were asked to rate the adequacy of their training at Iowa State University in 
nine skill areas; communications, mathematics, power mechanics, construction, animal 
science, management, chemical and biological science, public relations, and horticulture. One­
way analysis of variance found no differences among the three groups for seven of the nine 
areas. Two areas, animal science and horticulture, had a significant difference among the 
three groups with the graduates in the 1990 study rating their training in horticulture 
significantly lower than the graduates in the 1981 and 1986 studies. The post-hoc test was 
unable to locate the differences among the groups for the animal science skill area. Self-
employed graduates did not rate their adequacy of training differently than the graduates 
employed by others. 
Generally, graduates rated their training as average to good. Only two areas, management 
and public relations, were consistently rated average or lower. A downward trend has 
occurred between the 1986 and 1990 studies in the perceptions of graduates of their adequacy 
of training in horticulture. Possible explanations were; a conversion fi-om the quarter system 
to the semester system and the development of specialization areas in the Agricultural 
Mechanization curriculum which decreased the amount of electives that could be taken, or, an 
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increase in the perceived importance of these areas as the graduates found themselves 
employed in a wider variety of jobs which require training or knowledge in these areas. 
Graduates were asked to indicate whether the number of credit hours in each content area 
should be increased, maintained, or decreased. A Kruskal-Wallis One-way analysis of 
variance was applied and no significant differences among the three groups were found. Over 
time, a high percentage of graduates have favored an increase in the number of hours required 
in the areas of management (81.2%) and public relations (69.8%). Graduates felt the number 
of hours should be maintained in the areas of chemical and biological sciences (78.3%), 
construction skills (71.2%), horticulture (70.8%), math (66.2%), animal science (61.9%) and 
communications and power mechanics (53.6%). In no areas did graduates feel the number of 
hours should be decreased. Despite the significantly lower rating by the graduates in the 1990 
study of the adequacy of their training in horticulture, there was no difference in the 
percentage of graduates indicating the number of hours in horticulture should be increased. 
Employers were asked to rate the graduates compared to other entry level employees. No 
significant difference among the three groups of employers were found. There has been no 
change in the perception of employers of the overall quality of the graduates across the three 
studies. Generally, nearly ninety percent felt the Agricultural Mechanization graduates rate in 
the top 20 percent or better of entry level employees. Employers are generally satisfied with 
the quality of the graduates of the Agricultural Mechanization program. 
Employers were also asked to rate the graduates' skill level in each of the skill areas. A 
One-way analysis of variance found no significant difference among the three groups in the 
employers' perceptions of the graduates' adequacy of training in any of the selected skill areas. 
Across the three studies, employers have rated the skill level of the graduates as average to 
good. The highest rated skill areas were power mechanics (4.08) and Mathematics (4.07). 
The lowest rated skill areas were communications (3.64) and chemical and biological sciences 
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(3.67). It is interesting to note that the difference between the highest and lowest rated skill 
areas is relatively small. 
Employers were also asked to indicate whether the graduates needed additional training in 
any of the skill areas. A Chi-square test for independence found no significant differences 
meaning the employers' rating of the need for additional training was independent of group 
affiliation. Again, the trend seems to be that of consistency. Overall, most employers think 
the graduates have adequate training in the areas of math, power mechanics, construction, 
animal science, chemical and biological sciences and horticulture. About one-half of 
employers indicated they felt the graduates needed additional training in the areas of 
communication and management, and over one-third felt graduates needed additional training 
in public relations. 
Also of interest were trends in the difference between how well graduates felt they were 
prepared and how well prepared the employers perceived the graduates to be. It was felt this 
would highlight situations where opinions were decidedly different and moving either toward 
agreement or away from agreement, indicating potential trouble areas in the curriculum. 
A paired t-test was used to detect differences in the perceptions between graduates and 
their employers across the three studies. Two of the nine skill areas, biological and chemical 
sciences and construction skills, showed no significant difference between the graduates and 
employers across the three studies indicating that both graduates and employers are equally 
satisfied with the adequacy of training of the graduates. Employers and graduates felt the 
graduates' adequacy of training was average to good. 
For the skill area of public relations, significant differences were found in all three studies 
but the One-way analysis of variance for both graduates and employers was not significant 
meaning that the two groups had different views of the perceived level of training, but there 
has been no movement in those perceptions. Graduates felt much less prepared in this area 
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than their employers perceived them to be across all three studies. One possible explanation 
for this difference is that those skills considered to be part of public relations represent skills 
that are not necessarily taught in any class, such as customer relations, and indeed represent 
skills that may not be "teachable" in a normal classroom setting. This is supported by skill 
areas suggested by graduates for the category "other" such as "dealing with irate customers" 
and "supervising workers." These may in fact be skills that would be better learned through 
such experiences as internships, practicums and other "on-the-job" training . This would also 
be supported by the fact that the employers feel the graduates' skill levels are higher than what 
the graduates perceive them to be. In other words, the difference detected may be more one 
of the confidence of the graduates in their own ability, rather than any real deficiency in their 
training. 
For the content areas of communications, mathematics, power mechanics, and 
management, significant differences between employers and graduates perceptions, were 
found in one or two of the studies but not all three, and the One-way ANOVAs were not 
significant. Two possible explanations were offered to explain this phenomenon. First, the 
differences in the t-test represent normal statistical variations, especially in cases where the 
means for employers' and graduates' perceptions are close to being significantly different. The 
second explanation was that the differences detected in the t-tests were indications of potential 
trends that were not yet large enough to detect in the One-way ANOVAs. 
Overall, graduates felt themselves to be less prepared than their employers perceived them 
to be in the areas of mathematics and management, with significant differences found in two 
of the three studies in both cases. 
In the skill areas of communications and power mechanics, significant differences were 
found in only one of the three groups, which indicated there was more agreement in the 
perceptions of the graduates and their employers of the graduates adequacy of training. For 
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these two skill areas, the perceptions of graduates and employers was that the level of training 
of the graduates was average to good. 
One skill area where analysis of the t-test data and the previously examined ANOVAs 
indicated definite movement in perceptions of graduates and employers was the skill area of 
animal science. Examination of the data for animal science found a significant difference 
between the graduates and employers perceptions in the 1990 study. When the results of the 
ANOVA for the graduates are again examined, a significant difference was also noted, with 
the graduates fi-om the 1990 study ratings significantly lower than the graduates fi-om the 
1981 study. The perceptions of the employers, however, was not significantly different. The 
perceptions of the employers of the graduates' adequacy of training in animal science has 
remained steady, while the graduates have perceived the level of their training as having 
decreased. This had led to the widening gap between perceptions of graduates and their 
employers. 
Lastly, no significant difference was found in the t-test for horticulture. However, as was 
discussed in the earlier section on the trends in graduates' ratings, the ANOVA was 
significant, indicating a downward trend, but the ANOVA for the employers' perceptions was 
not significant indicating a consistent level of satisfaction. The graduates' mean ratings of 
their skill level, and that of their employers, crossed and continued to diverge. For the skill 
area of horticulture, it seemed that both graduates and employers felt the graduates' skill level 
was average to good, but over time, there was a decline in the graduates' perception of the 
adequacy of their training. 
This downward trend in the perceptions of graduates of their level of competence in these 
skill areas of horticulture and animal science, while the employers' ratings of the graduates 
adequacy of training remained stable was interesting. The researcher was unable to 
adequately and with confidence explain this trend with the resources and data available. It 
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was noted that Iowa State University converted from the quarter system to the semester 
system, and had added specializations, which reduced the number of hours available to 
students to take elective courses. The fact that the employer's ratings had not changed, 
tended to support the logic that what was exhibited by the downward trend in graduates' 
ratings was a decrease in the number of classes the graduate could take in these areas, 
resulting in a decline in the confidence of the graduates in their training in these areas, rather 
than any real decrease in the skill level of the graduate. 
Overall, graduates and employers generally rate the level of training of the graduate as 
above average in nearly all skill areas. Employers rated the graduates' level of training higher 
than the graduates themselves, with no skill area being below average. Graduates, on the 
other hand, tended to rate their adequacy of training lower than their employers, with two 
areas, management and public relations rated less than average. The skill area of construction 
was rated highest by graduates, while employers rated the graduates' skills in power 
mechanics and mathematics highest. 
The lowest rated areas by employers were management and communications, with those 
being only slightly lower than the other skill areas (overall ratings ranged from 3.48 for 
management to 4.08 for power mechanics). The lowest rated skill areas by graduates were 
management and public relations (2.76 and 2.77 respectively). The ratings by graduates 
ranged slightly wider than employers with a low of 2.76 for management to a high of 3.76 for 
construction. 
Overall, the trend in the perceptions of graduates and employers of the graduates' 
adequacy of training has been one of consistency. While a few changes have been seen as 
noted, no shocking or alarming movement in trends were found. 
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CHAPTER VI. 
CONCLUSIONS AND RECOMMENDATIONS 
Conclusions 
The goal of this study was to determine the trends that have occurred in the enrollment, 
placement and employment characteristics of graduates of the Agricultural Mechanization 
Program at Iowa State University from its inception in 1973 until 1990, the trends in the 
graduates' perceptions of the quality and benefit of the program and of the training they 
received, and the perceptions of employers of the quality and adequacy of training of the 
graduates. 
This study was a synthesis of the data from three earlier studies, conducted in 1981, 1986 
and 1990, and used trend analysis to examine changes in the characteristics and perceptions of 
graduates and their employers across these studies. 
Based on the results of this study the following conclusions were drawn: 
1. Little change has occurred in the enrollment characteristics of graduates across the 17 
years. The leading factor influencing the graduate to enroll in the Agricultural Mechanization 
program continues to be the practicality of the program followed by the desire to avoid the 
extra math and science required in the Agricultural Engineering courses. In recent years, the 
influence of the college advisor has increased significantly. 
2. Generally, graduates decided on the Agricultural Mechanization major during their 
freshman or sophomore year at Iowa State University, although in recent years, those 
graduates who were self-employed tended to decide on the major somewhat earlier. 
3. There has been a shift in how the graduates as a whole contacted their first employer, with 
the number of graduates making contact through relatives, fiiends or other methods declining, 
and those contacting their first employer entirely through their own efforts increasing. The 
proportion of graduates using of the College of Agriculture Placement Office to contact their 
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first employer has not changed, with about one third of the graduates using this method. 
Most of the changes were found in the self-employed graduates with little change seen in 
graduates employed by others. 
4. There has been no significant change in the employment and unemployment rates of 
graduates. A high percentage of graduates have been and continue to be employed full time, 
with a very low unemployment rate across the three studies. 
5. There has been a significant decline in the number of graduates who are self-employed 
across the across the three groups, reflecting the general changes in agriculture during the 
1980's. 
6. There has been no change in the number of positions held by graduates since graduation or 
in the number of years the graduates had held their present position across the three studies. 
7. Increasing numbers of graduates have moved out-of-state to seek employment in recent 
years. Although some of this trend is a reflection of the declining number of graduates who 
are returning to the farm, the trend also held true for non-farming graduates. 
8. There has been a significant increase in the median salary of graduates in recent years. 
Graduates who are self-employed tended to start at lower salaries and lag behind the 
graduates employed by others as salaries increased. 
9. There has been a significant shifi; in the areas of employment of graduates, with the 
number of graduates employed in farming, the agricultural machinery industry and Ag finance 
and management decreasing significantly. Increases were found in the areas of agricultural 
products sales and service and other agriculturally related fields. 
10. The trend in the graduates' ratings of the overall quality of the Agricultural Mechanization 
program, the advising graduates received at Iowa State University and in the facilities and 
equipment utilized in the Agricultural Mechanization program was one of consistency, with 
graduates rating the quality of the program as good, and the quality of advising and the 
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equipment and facilities as average to good. Likewise, no difference was found between self-
employed graduates and those employed by others. Graduates have continued to rate the 
quality of these from average to good. 
11. Trends in the graduates' perceptions of the benefit of their education to their present job, 
and of the placement office in helping them obtain their first position were also consistent. No 
changes in the graduates' perceptions were seen over time. Their education was consistently 
rated as being of moderate to much benefit while the benefit of the placement office was rated 
as little to moderate benefit. 
12. Overall, there has been no change in the perception of graduates of the adequacy of their 
training in the skill areas. For the skill areas of communications, mathematics, power 
mechanics, construction, and chemical and biological sciences, the graduates felt their training 
was average to good. For the areas of management and public relations, graduates rated their 
training as fair to average. 
13. There has been a decline in the perception of adequacy of their training by the graduates of 
their training in the areas of horticulture and animal science. This decline was attributed 
mainly to a change in the perceived need by graduates as they more often entered jobs in fields 
of agriculture where they had a need for skills in these areas, and the decline in the number of 
credit hours available for electives, rather than any real change in the required curriculum. 
14. There has been a consistent trend in the number of graduates who indicated the number of 
credit hours in each of the skill areas should be increased, maintained or decreased. A high 
percentage of graduates indicated a desire to increases the requirement for management and 
public relations. A high percentage of graduates indicated that the number of hours should be 
maintained for all other skill areas. There were no skill areas where a high percentage of 
graduates indicated a desire to see the number of credit hours decreased. 
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15. Most employers rate the quality of the Agricultural Mechanization graduates from Iowa 
State University in the upper 20% when compared to other entry level employees. There has 
been no significant change in the employers' ratings over the 17 years of the program. 
16. Overall, employers are satisfied with the adequacy of training of the graduates for all the 
skill areas with no changes being noted over time. Employers rated the graduates' adequacy 
of training as good for mathematics and power mechanics and average to good for all other 
skill areas. About one-third to one-half of the employers indicated a need for more training 
for graduates in the skill areas of communication, management and public relations. In all 
other skill areas a vast majority of employers indicated no need for additional training. 
17. Employers rate the graduates' adequacy of training higher than the graduates themselves in 
most skill areas with significant differences in the areas of public relations, management and 
mathematics. These differences were most likely attributed to a lack of confidence on the part 
of the graduates in their own ability. 
18. Over time the Agricultural Mechanization Program at Iowa State University has 
consistently done a good job of preparing graduates for employment. 
Recommendations 
The study sought to identify trends in the characteristics and perceptions of graduates and 
employers of the product of the Agricultural Mechanization Program at Iowa State 
University, the graduate. The results of this study can provide a wealth of information to 
faculty and administration as they strive to change the curriculum to reflect the increasingly 
rapid changes in agriculture and to continually improve the program as we move into the 2ist 
century. 
The recommendations that follow are divided into two parts, recommendations for 
improvement of the curriculum itself, and recommendations for the continuation and 
improvement of data collection from the graduates in future studies to assist in this endeavor. 
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Recommendations for curriculum changes 
Based on the results of this study and the literature available, the following specific 
recommendations for curriculum improvement are offered: 
1. Efforts should be made to provide as much flexibility in the program as possible, to allow 
graduates to take elective courses outside of the required curriculum in order for graduates to 
tailor their programs to specific areas of the agricuUure industry in which they might seek 
employment. 
2. Based on the responses of graduates and employers, consideration should be given to 
providing more training in management, communications and public relations. It is 
recommended, however, that consideration be given to accomplishing this goal through the 
incorporation of these skills into technical classes and the use of internships, practicums or 
other "real life" experiences. These skills may be better learned under these conditions rather 
than the more traditional classroom setting. 
3. Because the college advisor plays an increasingly important role in the graduates' decision 
to enroll in the Agricultural Mechanization Program, every effort should be made to provide 
assistance to the advisors in this role. Detailed lists of the types of positions that former 
graduates now hold, where the positions are, the duties involved, and the skills and course 
work needed should be developed for use by advisors in counseling students. 
4. Efforts should be made to continually monitor the skills and knowledge needed by 
graduates as identified by industry, and to modify courses to reflect those changes in 
technology. 
5. Major changes to the curriculum and course work within the department should be 
undertaken only after careful consideration of the impact of those changes on the graduates' 
education and adequacy of training for employment. 
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6. Modification to the requirements of the present areas of specialization within the 
curriculum should be undertaken to reflect the move of graduates away from the more 
traditional farming and agricultural machinery industries and into the area of sales and service 
of agricultural products. 
7. Due to the increase in the number of graduates who make contact with their first employer 
entirely through their own efforts, it is recommended that the program first encourage 
students to make more extensive use of the College of Agriculture Placement Office, and 
second, provide more opportunities for students to practice job seeking skills, perhaps though 
the introduction of these skills into introductory course work or through a seminar type 
course. 
Recommendations for further research 
The data on which this study is based represents a considerable effort on the part of 
previous and present researchers, faculty and administration. In addition, this study is an 
example of one of the few long range follow-up and trend analysis studies of an agricultural 
curriculum and perhaps the only one of it's kind in the Agricultural Mechanization field. It is 
imperative, if sound decisions are to continue to be made, that these efforts do not end with 
this study. To assist in the continuation of this effort the following recommendations for 
continuation and improvement of this research effort are offered; 
1. Continue the follow-up effort on a regular schedule at five year intervals to prevent a loss 
of integrity to the research effort. Future studies are recommended in the following years; 
1995, 2000, 2005, 2010 etc. It is worthwhile to note that the Iowa State University, College 
of Agriculture Academic Affairs Council (1992, p. 3) in a draft of its "College of Agriculture 
Statement on Student Outcomes Assessment" had, as two items on its list of recommended 
outcome assessment measures "Evaluations by alumni (suggest within 3-5 years post-
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graduation)" and "Employer surveys of relative performance of alumni (suggest within 3-5 
years post-graduation)." 
2. In each of these studies, all graduates should be included, from the inception of the 
program to the present. This will allow continuation of this research effort, as well as the 
initiation of a parallel research effort using time-series analysis of the same samples at five year 
intervals. A time-series analysis would compare the responses of the same graduate at 5, 10, 
15, 20 years and so on. 
4. It is extremely important that the study to be conducted in the year 2000 is completed to 
examine the ramifications of relatively significant curriculum changes recently made. In 1989, 
and 1992 most of the courses in carpentry and metals and welding were modified, significantly 
reducing the hours in each course. Then in 1992 and 1993, these courses were eliminated 
completely. These courses were "hands-on" oriented and provided the graduates with 
practical experiences in working with and understanding wood and metal fabrication and the 
associated processes. 
In addition, a number of major curriculum changes were initiated with the 1993-1995 
General Catalog (Iowa State University, 1993) as a resuh of modifications to the College of 
Agriculture core curriculum requirements. These changes resulted in what is called a 
communications intensive requirement, a multicultural awareness and environmental intensive 
requirement and a problem-solving intensive requirement. These additional requirements must 
be met through present classes in the individual department, through modification of present 
classes, or through additional classes. In any case, it may require substantial changes to the 
curriculum. 
It is important that the impact of these changes are analyzed. If we assume a four year lag 
time from when a change is made until the first graduate leaves the program, the first 
graduates to have been influenced by these changes will be those who graduate in 1993 - 1994 
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(reductions in hands-on courses), 1996 - 1997 (elimination of hands-on courses) and 1997-
1998 (changes in College of Agriculture core requirements). These changes should start to 
appear with the graduates covered by the study in the year 2000. 
5. A long-term coding scheme should be developed to assist in this effort, Identification 
numbers for the subjects should be developed to allow tracking of the graduates. Each year's 
graduates should be assigned a code number on a master identification list so they can be 
properly matched with future questionnaires. This code could be a two part code with the 
first two digits indicating year of graduation and the second three digit code the graduate's ID 
number. With this type of system, the same person would always have the same code number 
so that their responses 10 or 20 years from now could be matched with their responses to the 
current study. 
6. Using the present data set, an analysis should be undertaken to detect differences in the 
characteristics and opinions of graduates and their employers between the various sub-areas of 
Agricultural Mechanization, to pin-point employment areas where the adequacy of training 
under the present curriculum is not sufficient. 
7. Track and analyze the perceptions of graduates based on the specialization areas within 
the curriculum. 
8. Modify and refine the present questionnaire to eliminate problem areas and to provide a 
basis of consistency for future studies. A modified questionnaire is offered in the appendix for 
consideration for use in fiiture research efforts. 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Deparlmenlol 
Agncullural Engineering 
Davidson Hall 
Telephone 515 294 2871 
18 May 1981 
Dear Graduate: 
You, as a graduate of the Agriculture Mechanization degree program 
can make a valuable contribution in our efforts to improve our cur-
ricular offerings, counseling procedures, and placement services at 
Iowa State University. 
Would you join us in our effort by sharing a little of your time 
with us to complete and return the enclosed form. We have provided 
a preaddressed, stamped envelope for your convenience. 
You are asked to provide some information concerning your employer 
because he or she will also be asked to join us in our effort. 
You may rest assured that any responses you provide will be held in 
strict confidence and you will remain anonymous. The forms have 
been coded to aid in processing. 
We ask you to join us in our effort to improve the Agriculture Mechani­
zation degree program. Please return this form by June 3. 
incer.ely your& 
Morton M. Boyd 
John H. Heard III 
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Code 
Grmduate» QuestlotUMire 
B. 
low* Sute University 
College of Agriculture 
A FOLLOW-UP STUDY OF AGRICULTURAL MECHAfllZATION 
GRADUATES 1975-1900 
Please complete the following blinks to provide Infor­
mation about your occupation: 
Name of Employer 
Address of Employer 
S t r e e t C i t y  
Your Current Occupational Title 
Name of liimediate Supervisor 
Please Indicate if Self Employed 
Section I 
Rate the degree of influence each of the persons or 
factors listed In 1 thru 9 below had on your decision 
to earn <i bachelor's degree In Agricultural Mechaniza­
tion. Please respond by circling one of the follow­
ing alternatives for each Iteu: (1) None (no In­
fluence). (2) Little Influence. (3) moderate influ­
ence, (4) Strong Influence, or extreme Influ­
ence. Degree of Influence: 
1. 
2.  
3. 
4. 
5. 
6 .  
7. 
0.  
9. 
Spouse 1 
Parents 1 
High school teacher 1 
Academic Adviser 1 
The practicality of the 
Ag. Hech. degree program.. 1 2 
College faculty members ..1 2 
The ease of obtaining a 
job with an Ag. Hech. 
degree 1 2 
To avoid the extra math 
and science required in 
Agricultural Engineering 
courses 1 2 
Other (please specify).... 1 2 
3 4 
The following questions seek your opinions concerning 
various aspects of your Education while enrolled In 
the Ag. Hech. curriculum at I.S.U. Please respond by 
checking one answer to each question. 
When did you first decide to 
Hechanization? 
ijor in Agricultural 
_1. While in high school 
_2. Between high school and college 
_3. During college freshman year 
_4. During college sophomore year 
_S. During college Junior year 
_6. Other (please specify) 
How Muld you rate the overall quality of your 
education In the Agricultural K«chanization 
curriculum at I.S.U.? 
.1. Poor 
2. Fair 
_3. Average 
4 Good 
5. Excellent 
State ZTp C. How beneficial was your education at I.S.U. to 
your present employment position? 
G. 
_1. 
_2. 
_3. 
_4. 
5. 
No benefit 
Little benefit 
Moderate benefit 
Much benefit 
Great benefit 
D. How would you rank the quality of the advising you 
received while at I.S.U.? 
I .  Poor 
2. Fair 
3. Average 
4. Good 
S. Excellent 
How would you rate the adequacy of the shop facili 
ties and equipment used In the Ag. Hech. laborator 
lus? 
1. Poor 
2. Fair 
__3- Average 
4. Good 
5 Excellent 
Do you think the Ag. Hech. curriculm should in­
clude areas of specialization? 
1. Yes 
2. No 
If yes, name some areas 
Do you think the tem Agricultural Mechanization 
is an appropriate title for the degree program at 
I.S.U. 
1. *es 
2 .  No, If no, suggest alternative name. 
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Section 2 
For each of the skill areas listed below, choose one 
response from both A and 0. Indicate your answer by 
pUciriQ i check in the appropriate box to the right. 
A. Considering the courses required to develop these 
skills cneck the answer with best matches your 
opinion. Alternative responses are: 
(1) Decrease the number of credit hours. (2) 
Maintain present number of credit hours, or (3) 
Increase the number of credit hours. 
B. How do you rate the adequacy of training received 
1,1 these skill areas at I.S.U.? Alternative 
responses are: (1) poor. (2) fair, (3) average 
(4) 'toad or (51 excellent. 
No. of Cr. Mrs. Mequacy of 
Should be. 
Section 3 
The following questions pertain to your employment 
history. Please respond by checking one answer tu 
each question unless otherwise indicated. 
A. 
Couimmicdtion skills -
refers to skill in verbal, 
written and graphic 
cooBunication. 
Matneoatical skills -
refers to skills in solving 
problems using arithmetic 
<ind mathematics. 
Power mechanics skills • 
refers to skill in the 
operation and repair of 
farm machinery and 
ei|u I potent 
Construction skills • 
refers to those skills 
nccL'Ssary to build and 
repair fami buildings 
(wirMing, carpentry, etc) 
Aninwil science knowledge-
refers to knowledge of 
iiasic aniuul nutrition, 
(.art, and management. 
Manuyement skills -
refers to skill at super-
vi'.ing others and manag-
ing operation. 
Ciieinical and biological 
kiifiwledge - refers to 
knowledge of core science 
courses, (chemistry, 
iiiiysics. biology, etc). 
fuhlic relation skills -
rnfvrs to skill indealing 
with people. 
Horticultural knowledge -
refers to knowledge of row 
anri rover crops. 
illhur skills - Add what 
skills apply to your Job 
nni rnvpred above. 
Training 
C. 
0. 
What is your present employment status? 
1. Employed full time 
2. Employed part time 
3. Unemployed 
4. Student 
5. Military 
6. Other (specify) 
Indicate the place (state)of your present employ­
ment. 
»• 
2. Missouri 
3. Illinois 
A. Nebraska 
5. Other (Indicate the State) • 
Indicate the place of your Initial employment after 
graduation from I.S.U. 
• 1. Iowa 
2. Missouri 
3. Illinois 
4. Nebraska 
5. Other (Indicate the State) ' 
How did you make contact with your first employer 
after receiving your B.S. degree? 
1. Department arranged interview 
2. College of Agriculture Placement Office 
3. Through a friend 
4. Through a relative 
5. Found it entirely through your own effort 
6. Other (specify) 
How beneficial was the College of Agriculture 
Placement Office In helping you find your first 
Job? 
J. 
J .  
J .  
_4. 
5. 
No benefit 
Little benefit 
Moderate benefit 
Much benefit 
Great benefit 
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F. Plesse indicate the annual gross salary range 
(income before taxes) for your first and present 
employment position after receiving your B.S. 
degree. This information will be used to compute-
averages. Please check one response In each 
col win. 
First Present 
Position Position 
1. Below S6,000 
2. $6,000 - $8.999 
3. $9,000 - $11.999 
4. $12,000 - $14,999 
5. $15,000 - $17,999 
6. $18,000 - $20,999 
7. $21,000 - $23,999 
8. $24,000 - $26,999 
9. $27,000 - $29,999 
_____ 10. $30,000 . $32,999 
n. $33,000 and above 
G. How many years have you worked for your present 
employer? Nearest whole number 
N. How many full time positions have you held since 
you received your B.S. degree? 
1. Please make any additional comments you would like 
concerning the Ag. Mech. program. 
Thank you for your coopération. 
Please return this questionnaire In the self-addressed 
stamped envelope enclosed. 
139 
APPENDIX B. 
COVER LETTER AND QUESTIONNAIRE TO EMPLOYERS: 1981 STUDY 
140 
IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Oep;itimeni ol 
A(jririilliital Engmeenng 
Davidson Hall 
lolophonn 515 ?94 28n 
12 June 1981 
To: The Supervisor of: 
Dear Mr. Supervisor: 
You, as the supervisor of a graduate of the Iowa State University Agriculture 
Mechanization degree program can make a valuable contribution to our efforts 
to improve our program. The above named ISU graduate, now an employee with 
your company, has completed a questionnaire and consented that we ask you to 
participate in our study. 
Would you join us in our effort by sharing a little of your time with us to 
complete and return the enclosed form? We have provided a preaddressed, 
stamped envelope for your convenience. 
You may rest assured that any responses you provide will be held in strict 
confidence and you will remain anonymous. The forms have been coded to aid 
in processing. 
We ask you to join us in our effort to improve the Agriculture Mechanization 
degree program. Please return this form by 
Sincerely yours 
®r. Howard Johnson 
Head.of Agricultural Engineering 
John H. Heard III 
Graduate Student 
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Employers Questionnaire 
lom State University 
College of Agriculture 
A FOLIiCW-UP STUDY OF 
AGRICULTURAL MECHANIZATION 
GRADUATES 1975-1980 
Please complete the following blanks to pro­
vide information about your Company or Firm. 
Name of Business i___ 
Job Title of Employee I. 
Duties of Bnployeei__ 
T.Directions 
The following is a list of ten (10) skill 
areas. Please respond twice for each skill 
area. First, do you feel the graduate needs 
additional instruction or training in the 
skill area? Respond by placing a check in 
the "Yes" or "No" box to the right of each 
skill area. Second, rate the graduate's 
skill in the area as "poor", "fair", 
"average", "good" or "excellent" by placing a 
check In the appropriate box to the right of 
each skill area. 
NESD6 Additional 
Training or 
Instruction 
Code 
Graduate 
ratingI 
Skill Areas 
1.How does the graduate compare with other entry 
workers who have had similar training? (Circle 
your response) 
1 Falls in the Lower A* 
2 Falls in the Lower 20)t 
3 Falls in the Middle 50)t 
6 Falls in the Upper 20% 
5 Falls in the Upper S% 
2.Please make comments concerning changes or 
improvements that you feel would help us to 
better prepare our students for entry level 
jobs in Agricultural Mechanization. 
Communication skills -
refers to skill in verbal, 
written and graphic 
communication. 
Mathematical skills -
refers to skills in solving 
problems using arithmetic 
and mathematics. 
Power mechanics skills -
refers to skill in the 
operation and repair of 
farm machinery and 
equipment. 
Construction skills -
refers to those skills 
necessary to build and 
repair farm buildings 
(welding, carpentry, etc). 
Animal science knowledge -
refers to knowledge of 
basic animal nutrition, 
care, and management. 
Management skills -
refers to skill at super­
vising others and manag­
ing operation. 
Chemical and biological 
knowledge - refers to 
knowledge of core science 
courses, (chemistry, 
physics, biology, etc). 
Public relation skills -
refers to skill in dealing 
with people. 
Horticulture knowledge -
refers to knowledge of row 
and cover crops. 
other skills - Add what 
skills apply to his job 
not covered above. 
Thank you for your cooperation. 
Please return this questionnaire in the self-
addressed stamped envelope enclosed. 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Department of 
Agricuflurat Engineering 
Davidson Hall 
Telephone 515 294 2871 
April 24, 1986 
Dear Graduate: 
You, as a graduate of the Agricultural Mechanization 
degree program, can make a valuable contribution in our 
efforts to improve our curricular offerings, guidance 
procedures and placement services at Iowa State University. 
Would you join us in our effort by sharing a little of 
your time to complete and return the enclosed form. We 
have provided an addressed, stamped envelope for your 
convenience. 
You are asked to provide some information concerning 
your employer because he or she will also be asked to join 
us in our effort. 
We assure you that all responses you provide will be 
held in strict confidence and you will remain anonymous. 
The forms have been coded to aid in processing. 
We ask you to join us in our effort to improve the 
Agricultural Mechanization degree program. Please return 
this form by May 9, 1986. 
Sincerely, 
Victor Bekkum 
Associate Professor 
Howard P. Jofarmon 
Professor an|vHead 
VAB/HPJ/dv 
Enclosures 
p . s .  E n c l o s e d  i s  a  c o p y  o f  t h e  f i r s t  i s s u e  o f  o u r  
Ag Mech Newsletter for your enjoyment. 
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GRADUATES QUESTIONNAIRE CODE: 
Iowa State University 
College of Agriculture 
A FOLLOW-UP STUDY OF AGRICULTURAL MECHANIZATION GRADUATES - 1980-85 
Pleasi-' complete the following blanks to provide information about your occupation: 
Name of Employer 
Address of Employer 
Street 
City State Zip 
Your Current Occupational Title 
Name of Immediate Supervisor 
Please Indicate if Self-Employed 
Section I 
Rate the degree of influence each of the persons or factors listed in 1 thru 9 below 
had on your decision to earn a bachelor's degree in Agricultural Mechanization. 
Please respond by circling one of the following alternatives for each item: (1) None (no 
influence), (2) Little influence, (3) Moderate influence, (4) Strong influence, or (5) 
Extreme influence. 
1. Spouse 
2. Pa-ents 
3. High School Teacher<s) 
4. High Schocl Counselor 
5. The practicality of the Ag Mech 
degree program 
6. College Faculty Advisor 
7. The ease of obtaining a Job with 
an Ag Mech Degree 
Degree of Influence 
None Little Moderate Strong Extreme 
1 2 3 4 5 
1 2 
1 2 
1 2 
3 
3 
3 
4 
4 
4 
5 
5 
5 
1 2 
1 2 
3 
3 
8. To avoid the extra math and science 
required in Agricultural Engineering 
courses 1 2 3 4 5 
9. Other (please specify) 1 2 3 4 5 
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The following questions seek your opinions concerning various aspects of your 
education while enrolled in the Ag Mech curriculum at ISU. Please respond by circling 
one answer to each question. 
A. When did you first decide to major in Agricultural Mechanization? 
1. While in high school 
2. Between high school and college 
3. During college freshman year 
4. During college sophomore year 
5. During college junior year 
6. Other (Please Specify) 
B. How would you rate the overall quality of your education in the Agricultural 
Mechanization curriculum at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
C. How beneficial was your education at ISU to your present employment position? 
1. No benefit 
2. Little benefit 
3. Moderate benefit 
4. Much benefit 
5. Great benefit 
D. Hnw would you rank the quality of the advising you received while at ISU? 
1. Poor 
2. Fair 
3. Average 
%. Good 
5. Excellent 
E. How would you rate the adequacy of the shop facilities and equipment used in the 
Ag Mech laboratories at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
F. Do you think the Ag Mech curriculum should include areas of specialization other 
than production, business and computer applications? 
1. Yes 2o No 
îf yes, list some areas: 
G. Do you thif* the term Agricultural Mechanization is an appropriate title for the 
degree program at ISU? 
1. Yes 2. No 
If no, suggest alternative name: 
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Section II 
For each of the skill areas listed below, choose one response from both A and B. 
Indicate your answer by circling the appropriate number to the right. 
A. Considering the courses required to develop these skills circle the answer which 
best matches your opinion. Alternative responses are: (1) Decrease the number of 
credit hours, (2) Maintain present number of credit hours, or <3) Increase the 
number of credit hours. 
B. How do you rate the adequacy of training received in these skill areas at ISU? 
Alternative responses are; (1> Poor, (2) Fair, (3) Average, (4) Good or (5) Excellent. 
(A) # of Credit (B) Adequacy of 
Mrs. Should Be Training 
Communication Skills -
skills in verbal, written 
and graphic communication. 123 1 2 3 4 5 
Mathematical Skills - skills 
in solving problems using 
arithmetic and mathematics. 
Power Mechanics Skills - skills 
in the operation and repair of 
farm machinery & equipment. 
Construction Skills - skills 
necessary to build and repair 
farm buildings and equipment 
(welding, carpentry, etc.). 
Animal Science Knowledge -
knowledge of basic animal nutrition, 
care, and management. 
Management Skills - skills at 
supervising others and managing 
operation. 
Chemical and Biological Knowledge — 
knowledge of core science courses, 
(chemistry, physics, biology, etcJ 
Public Relation Skills - skills 
in dealing with people. 
Horticultural Knowledge -
knowledge of row and cover crops. 
Other Skills - add skills that apply 
to your Job not covered above. 
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Section III 
The following questions pertain to your employment history. Please respond by 
circling one answer to each question unless otherwise indicated. 
A. What is your present employment status? 
1. Employed full time 4. Student 
2. Employed part time 5. Military 
3. Unemployed 6. Other (specify) 
B. Indicate the place (state) of your present employment. 
1. Iowa 4. Nebraska 
2. Missouri 5. Other (specify) 
3. Illinois 
C. Indicate the place of your initial employment after graduation from I5U. 
1. Iowa 4. Nebraska 
2. Missouri 5. Other (specify) 
3. Illinois 
D. How did you make contact with your first employer after receiving your B.S. 
degree? 
1. Department arranged interview 
2. College of Agriculture Placement Office 
3. Through a friend 
4. Through a relative 
5. Found it entirely through own efforts 
6. Other (specify) 
E. How beneficial was the College of Agriculture Placement Office in helping you find 
your first job? 
1. No benefit 4. Much benefit 
2. Little benefit 5. Great benefit 
3. Moderate benefit 
F. Please indicate the annual gross salary range (income before taxes) for your 
first and present employment position after receiving your B.S. degree. This 
information will be used to compute averages. Please check one response in each 
column. 
First Present 
Position Position 
Below *6,000 
«6,000 - *8,999 
«9,000 - *11,999 
*12,000 - *14,999 
*15,000 - *17,999 
*18,000 - *20,999 
First 
Position 
Present 
Position 
*21,999 - *23,999 
*24,000 - *26,999 
*27,000 - *29,999 
*30,000 - *32,999 
*33,000 and above 
G. How many years have you worked for your present employer? Nearest whole 
number 
H. How many full time positions have you held since you received your B.S. degree? 
1. Please make any additional comments you would like concerning the Agricultural 
Mechanization program on the back of this page. 
Please return this questionnaire in the self-addressed envelope enclosed and 
thank you for your cooperation. 
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IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Oepartmenlol 
Agricultural Engineering 
Davidson Hall 
Telephone 515-294 2871 
July 15, 1986 
TO: Supervisor of 
You, as the supervisor of a graduate of the Iowa State 
University Agricultural Mechanization degree program, can 
make a valuable contribution to our efforts to improve our 
program. The above named ISU graduate, now an employee with 
your company, has completed a questionnaire and consented 
to let us ask you to participate in our study. 
Would you join us in our effort by sharing a little of 
your time to complete and return the enclosed form? We have 
provided an addressed, stamped envelope for your convenience. 
We assure you that all responses you provide will be 
held in strict confidence and you will remain anonymous. The 
forms have been coded to aid in processing. 
We ask you to join us in our effort to Improve the Agri­
cultural Mechanization degree program. Please return this 
form by July 30, 1986. Thank you. 
Howard P. Johnson Victor A. Bekkum 
Associate Professor Professor and Head 
VAB/HPJ/dv 
Enclosure 
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EMPLOYERS QUESTIONNAIRE Code 
IOWA STATE UNIVERSITY 
College of agriculture 
FOLLOW-UP STUDY OF AGRICULTURAL MECHANIZATION GRADUATES - 1980-35 
Please complete the following blanks to provide information about your 
Compati/ or Firm. 
Name o-f Business 
Jota Title of Employee 
C/L'tiss of Employee 
Graduates Name 
1. How dees the graduate, compare with other entry workers who have had 
similar training? (Circle your response). 
1. Tails in the Lower 5% 
2. Falls in the Lower 20% 
3. Fails in the Middle 50% 
4. Falls in the Upper 20% 
5. Falls in the Upper 5% 
2. Please make comments concerning changes or improvements that you 
feel would help us tc better prepare our students for entry level 
jobs in Agricultural Mechanization. 
Z .  Di ra r t i ons ;  
On the following page is a list of ten (10) skill areas. Please 
respond twice for each skill area. (A) First, do you feel the 
graduate needs additional instruction or training in the skill 
area? Respond by circling a 1 for YES and 2 for NO to the right 
of each skill area. (B) Second, rate the graduate's skill in the 
area as "poor", "fair", "average", "good" or "excellent" by 
circling a 1, 2, 3, 4 or 5 respectively to the right of each 
skill area. 
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SI  1  I  A rea :  
I .c .mn- ^  : ation skills - ski 1 Is 
i.-i .'ffrbji, KTit-i-ên and graphic 
' OTini'in iceti un. 
M,If-fîmat:c stills -stalls in 
--•cl-. ing problems using 
er'i thmtîtic and mathematics. 
(A)  Needs  
Acd iC lona l  
I n s t ruc t i on  
Ve: No 
(B) Graduate 
Skill 
Rating 
Poor Fair Ave. Good 
f- --wvt • m-.»ch an ICS stills - skills 
I m the cperation and repair ot 
:-arm machinery and equipment. 
Construction skills - skills 
nc"---îssarv to build and repair 
fmim buildings (welding, 
jarpentrv, etc.). 
f 'n I. !:,al Science knotil gc'qg -
tnow!edge of basic an teal 
I' t-inicn, care, and management. 
.'ian--qeiii-grt skills - ski lis at 
supervising others and managing 
opei .-jf-ion. 
Chemical and Biological knowledge -
inowio-jce of core science courses, 
, The',II st-y , physics, biology, etc.). 
F m'-'I: c Relation skills - sl:ills 
in dealing with people. 
/-II'nnom; c t riowl edge -
knowledge of crops and soils. 
Qin-p" skills - add skills that 
-:»pply tc the job not covered above. 
1 2 1 2 3 4 5 
12 12 3 " 4 5 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
T: f»- ! vcu f or your cooperation. 
Floase r,?turn this questionnaire in the self-addressed stamped envelope 
enclosed. 
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APPENDIX E. 
COVER LETTER AND QUESTIONNAIRE TO GRADUATES: 1990 STUDY 
153 
IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Oeparlmeni ol 
Agricultural Engineering 
Davidson Hall 
Telephone 515 294-2871 
March 29, 1990 
1~ 
2~ 
3-
Dear Mr./Ms.l - : 
You, as a graduate of the Agricultural Mechanization degree program, can make a valuable 
contribution in our continuing efforts to improve our curricular offerings, guidance procedures and 
placement services at Iowa State University 
Would you join us in our effort by sharing a little of your time to complete and return the enclosed 
form? We have provided an addressed, stamped envelope for your convenience. 
You are asked to provide information concerning your employer because he/she will also be asked to 
complete a follow-up survey. 
We assure you that all responses you provide will be held in strict confidence and you will remain 
anonymous. The forms have been coded to aid in processing. 
We ask you to join us in our effort to improve the Agricultural Mechanization degree program. 
Please return this form by April 15, 1990. 
Sincerely, 
Victor A. Bekkum James Gilley Richard Steffen 
Associate Professor Head Adjunct Instructor 
VB/JG/RS/dv 
Enclosure 
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GRADUATES QUESTIONNAIRE CODE: 
lowa Slale University 
College of Agriculture 
Department of Agricultural Engineering 
A FOLLOW-UP STUDY OF AGRICULTURAL MECHANIZATION GRADUATES -1975-1990 
Please complete the following blanks to provide information about your occupation: 
NameofEmpb*»: 
Address of Employer 
Smeet 
Cty State Zp 
Your Current Occupational Tltle__ 
Name of Immediate Supervisor 
Please tidcate I Sef-Empbyed (Ooojpalion) 
Rate the degree of Influence each of the persons or factors Isted In 1 thm 9 below had on your 
decision to earn a bachelor's degree In Agricultural Mechanization. Please respond by drcing one 
of the following alternatives for each item: (1) None (no influence), (2) Little influence, (3) 
Moderate Influence, (4) Strong Influence, or (5) Extreme influence. 
Degree of Influence 
None Little Moderate Strong Extreme 
1. Spouse . 1 2 3 4 5 
2. Parents 1 2 3 4 5 
3. High School Teacher(s) 1 2 3 4 5 
4. High School Counselor 1 2 3 4 5 
5. The practicality of the Ag Mech 1 2 3 4 5 
degree program 
6. College Faculty Advisor 1 2 3 4 5 
7. The ease of obtaining a job with 1 2 3 4 5 
an Ag Mech Degree 
8. To avoid the extra math and sdence 1 2 3 4 5 
required in Agricultural Engineerirg 
courses 
9. Ohflf/pfcMfiftspBcav* 1 2 3 4 5 
The following questions seek your opinions concerning various aspects of your education while 
enrolled in the Ag Mech curriculum at ISU. Please respond by rimBno orw answer to each 
Question. 
A. When did you first deckle to major in Agricultural Mechanizatkin? 
1. While in high school 
2. Between high school and college 
3. During college freshman year 
4. During college sophomore year 
5. During college juntor year 
6. Other (Please Spedfy) 
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B. How would you late the overall quality of your education In the Agricultural 
Mechanization cunfculum at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
C. How beneficial was your education at ISU to your present employment 
position? 
1. No benefit 
2. Little benefit 
3. Moderate benefit 
4. Much benefit 
5. Great tjenefit 
D. How would you rate the quality of the advising you received while at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
E. How would you rate the adequacy of the shop facilities and equipment used 
in the Ag Mech laboratories at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
F. Do you think the Ag Mech curriculum should include areas of specialization 
other than production, business and grain operations? 
1. Yes 2. No 
If yes. list some areas: 
G Chedt the name that most appropriately describes the program at ISU: 
I—I Agricultural Mechanization 
I—I Agricultural Systems Technology 
I—J Agri-mechanical Systems Technology 
•—I Agri-systems Technology and Management 
Agri-systems Technology 
I—I Agri-mechanical Systems 
I—I Biosystems Technology 
I—I Agricultural Technology and Systems Management 
O Agricultural Systems Management 
I—I Agricultural Resources and Technology 
1—1 Agricultural and Environmental Systems 
LU Suggest alternative name! 
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Section II 
For each of the skill areas Isted below, choose one response from both A and B. Incficate your 
answer by drclng the appropriate number to the right. 
A. Considering the courses required to develop these sMIls circle the answer 
which best matches your opiru'on. Alternative responses are: (1 ) Decrease the number of 
credit hours, (2) Maintain present number of credt hours, or (3) Increase the number of credit 
hours. 
B. How do you rate the adequacy of training received in these skill areas at 
ISU? Alternative responses are (1) Poor, (2) Fair, (3) Average, (4) Good or 
Communication Skills . 
skills in verbal, written 
and graphic communication. 
MatfiematicalSMIb-
skilis In solving problems using 
arithmetic and mathematics 
Power Mechanlcfi Skifls. 
skills in the operaUon and repair 
of farm machinery & equipment. 
ConstmcBon Skllte. 
skills necessary to build and repair 
farm buildings and equipment 
(welding, carpentry, etc.) 
Animal Sdence KnowlPrtyiw. 
knowledge of basic aNmal 
nutrition, care, and management 
Manangment Skills-
skills at supervising others and 
managing operation 
Chemical and Blolooical KnnwiPdmA. 
knowledge of core science courses, 
(chemistry, physics, biobgy, etc.) 
PubBcBftlationSkltte. 
skills in deafng with people 
HcrtieuHural Knowtedoa -
knowle{%e of row and cover crops 
other Skills - add skills that apply 
to your job not covered above 
(A) «ofCrecIt 
Mrs. Should Be 
1 2 3 
2 
2 
3 
3 
(5) Excellent. 
(B)Adequacyof 
Training 
2 3 4 
2 
2 
3 
3 
4 
4 
5 
S 
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Section III 
The following questions pertain to your employment history, 
answer to each question unless otherwise Indicated. 
Please respond by dicing one 
A. What Is your present employment status? 
1. Employed fun time 
2. Em^yed part time 
3. Unemployed 
4. Student 
5. Miftaiy 
6. Other (spedty) 
B. How did you make contact with your first employer after receiving your B.S. degree? 
1. Department Arranged interview 
2. College of Agriculture Placement Office 
3. Through a friend 
4. Through a relative 
5. Found It entirely through own efforts 
6. Olher(9P8Ciy) 
C. How beneficial was the Collage of Agriculture Placement Office in helping you find your first 
job? 
1. No benefit 4. Much benefit 
2. Little benefit 5. Great benefit 
3. Moderate benefit 
D. Please Est all your job titles since graduation along with your employer, state, salary category 
and years at position for each. 
Salan/ Category Cateflotv 
Below $6,000 1 
$6,000 - $8,999 £ 
$9,000 - $11,999 3 
$12,000 - $14,999 4 
$15,000 - $17,999 £ 
$18,000 - $20,999 6 
$21,999 - $23,999 7 
$24,000 . $26,999 8 
$27,000 - $29,999 9 
$30,000 - $32,999 10 
$33,000 and above ii 
Title Employer Stale 
Salary 
Category 
Number 
of years at 
this position 
E. Please make any adcStlonal commets you would Ike concerning the AgrteulturaT 
Mechanizatton program on the back of this page. 
Please return this questionnaire in the self-addressed envekipe enctosed and thank you tor your 
co<^ration. 
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APPENDIX F. 
COVER LETTER AND QUESTIONNAIRE TO EMPLOYERS: 1990 STUDY 
159 
IOWA STATE UNIVERSITY 
of Science and Technology 
AMES, IOWA 50011 
Deparlmenl ol 
Agticullural Engineering 
Davidson Hall 
Telephone 515 294-2871 
March 29, 1990 
1 -
2 -
3~ 
Dear Mr./Ms.l~: 
You, as the supervisor of 4-, a graduate of the Iowa State University Agricultural Mechanization 
degree program, can make a valuable contribution to our efforts to improve our program. The above 
named ISU graduate, now an employee with your company, has completed a questionnaire and 
consented to let us ask you to participate in our study. 
Would you join us in our effort by sharing a little of your time to complete and return the enclosed 
form? We have provided an addressed, stamped envelope for your convenience. 
We assure you that all responses you provide will be held in strict confidence and you will remain 
anonymous. The forms have been coded to aid in processing. 
We ask you to join us in our effort to improve the Agricultural Mechanization degree program. 
Please return this form by April 15, 1990. Thank you. 
Sincerely, 
Victor A. Bekkum James Gilley Richard Steffen 
Associate Professor Head Adjunct Instructor 
VB/JG/RS/dv 
Enclosure 
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EMPLOYERS QUESTIONNAIRE Code 
IOWA STATE UNIVERSITY 
College of Agriculture 
Department of Agricultural Engineering 
A FOLLOW-UP STUDY OF AGRICULTURAL MECHANIZATION GRADUATES -1975-90. 
Please complete the following blanks to provide information about your 
Company or Firm. 
Graduates Name_ 
Name of Business 
Job Title of Employee 
Duties of Employee 
1. How does the graduate compare with other entry workers who 
have had similar training? (Circle your response). 
1. Falls in the Lower 5% 
2. Falls in the Lower 20% 
3. Falls in the Middle 50% 
4. Falls in the Upper 20% 
5. Falls in the Upper 5% 
2. Check the name that most appropriately describes the program at ISU: 
I—I Agricultural Mechanization 
'—I Agricultural Systems Technology 
I-—I Agri-mechanical Systems Technology 
I—J Agri systems Technology and Management 
^—I Agri systems Technotogy 
I—I Agri-mechanical Systems 
L—I Biosystems Technok)gy 
I—I Agricultural Technology and Systems Management 
Agricultural Systems Management 
L—I Agricultural Resources and Technology 
I—I Agricultural and Environmental Systems 
Suggest aHemath/e nanf)e;_ 
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3. Please make comments concerning changes or improvements 
that you feel would help us to better prepare our students for 
entry level jobs. 
4. Directions: 
Following is a list of ten (10) skill areas. Please respond 
twice for each skill area. (A) First, do you feel the graduate needs 
additional instruction or training in the skill area? Respond by circling 
a 1 for YES and 2 for NO to the right of each skill area. (B) Second, rate 
the graduate's skill in the area as "poor", "fair", "average", "good" or 
"excellent" by circling a 1, 2, 3, 4 or S respectively to the right of each 
skill area. 
Skill Area: 
Communication Skills -
skills in verbal, written 
and graphic ' communication 
(A) Needs 
A d d i t i o n a l  
I n s t r u c t i o n  
Yes No 
(B) Graduate 
Skill 
Rating 
Poor Fair Ave. Good Ex. 
Mathematic skills . 
skills in solving problems using 
arithmetic and* mathematics 1 2 1 2 3 4 5 
Power mechanics skills . 
skills in the operation and repair 
of farm machinery and equipment 1 2 1 2 3 4 5 
Construction skills . 
skills necessary to build 
and repair farm buildings 
(welding, carpentry, etc) 
Animal Science knowledge -
knowledge of basic animal 
nutrition, care, and management 
Management skill: -
skills at supervising others and 
managing operation 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
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S k i l l  A r e a : ( c o n t . )  ( A )  N e e d s  ( B )  G r a d u a t e  
A d d i t i o n a l  S k i l l  
I n s t r u c t i o n  R a t i n g  
Yes No Poor Fair Ave. Good Ex. 
flhrmr»! Binlnyical Icnnwledgft . 
knowledge of core science 
courses, (chemistry, physics, 
biology, etc.) 1 2 1 2 3 4 5 
Public Relation skills • 
skills in dealing with people 1 2 1 2 3 4 5 
Agronomic knowledge -
knowledge of crops and soils 1 2 1 2 3 4 5 
Other skills - add skills that apply 
to the job not covered above 
1 2 1 2 3 4 5 
1 2 1 2 3 4 5 
Thank you for your cooperation. 
Please return this questionnaire in the self-addressed stamped envelope 
enclosed. 
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APPENDIX G. 
PROPOSED GRADUATES' QUESTIONNAIRE: FUTURE STUDIES 
164 
Graduates' Questionnaire Code 
A FOLLOW-UP STUDY OF AGRICULTURAL SYSTEMS TECHNOLOGY (AG 
MECHANIZATION) GRADUATES -1973 TO 1994 
Iowa State University 
College of Agriculture 
Agricultural and Biosystems Engineering Department 
Please complete the following blanks to provide information about your occupation; 
Name of Employer 
Address of Employer 
street 
City State Zip 
Your Current Occupational Title 
Name of Immediate Supervisor 
Please indicate if Self-Employed 
(Occupation) 
Classify the type of work you do in your present job, and the type of business of your employer by 
marking the one most aporooriate box in each column. 
Job classification 
• Management & supervision 
• Sales and marketing 
• Production (assembly/processing line) 
• Research and development 
• Service, Maintenance & repair 
• Processing 
• Education 
• Advising & consulting 
• Conservation & natural resources 
officer 
• Farmer or farm operator 
• Loan officer 
• Other (specify) 
Employer classification 
• Ag cooperative or retailer 
• Ag chemicals and products 
• Ag machinery/equipment industry 
• Livestock and animal health 
• Seed production and marketing 
• Food processing, distribution and retailing 
n Grain processing and handling 
• Government agency 
• Financial agency 
• Educational agency 
• Farm 
• Other (specify) 
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Section I 
Rate the degree of influence each of the persons or factors listed in 1 though 9 below had on your 
decision to earn a bachelor's degree in Agricultural Systems Technology (formerly Agricultural 
Mechanization). Please respond by circling one of the following alternatives for each item: (1) None 
(no influence), (2) Little influence, (3) Moderate influence, (4) Strong influence, or (5) Extreme 
influence. 
Degree of Influence 
None Little Moderate Strong Extreme 
1. Spouse 1 2 3 4 5 
2. Parents 1 2 3 4 5 
3. High School Teacher(s) 1 2 3 4 5 
4. High School Counselor 1 2 3 4 5 
5. The practicality of the AST (Ag Mech) degree 1 2 3 4 5 
program 
6. College Faculty Advisor 1 2 3 4 5 
7. The ease of obtaining a job with an AST 1 2 3 4 5 
(Ag Mech) degree 
8. To avoid the extra math and science required 1 2 3 4 5 
in Agricultural Engineering courses 
9. Other (please specify) 1 2 3 4 5 
The following questions seek your opinions concerning various aspects of your education while 
enrolled in the AST (Ag Mech) curriculum at ISU. Please respond by circling one answer to each 
question. 
A. When did you decide to major in Agricultural Systems Technology (Agricultural Mechanization)? 
1. While in high school 4. During college sophomore year 
2. Between high school and college 5. During college junior year 
3. During college freshman year 6. Other (please specify) 
B. How would you rate the overall quality of your education in the Agricultural Systems Technology 
(Agricultural Mechanization) curriculum at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
C. How beneficial was your education at ISU to your present employment position? 
1. No benefit 
2. Little benefit 
3 Moderate benefit 
4. Much benefit 
5. Great benefit 
D. How would you rate the quality of advising you received while at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
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E. How would you rate the adequacy of the shop facilities and equipment used in the Agricultural 
Systems Technology (Agricultural Mechanization) laboratories at ISU? 
1. Poor 
2. Fair 
3. Average 
4. Good 
5. Excellent 
Please indicate the degree to which you agree or disagree that the following areas of 
specialization should be included in the AST (Ag Mech) curriculum. Circle one answer to each 
question. 1 = strongly disagree, 2 = moderately disagree, 3 = neither agree nor disagree, 4 = 
moderately agree, 5 = strongly agree. 
1. Production 
2. Ag Machinery 
3. Business 
4. Grain operations 
5. Seed production operations 
6. Livestock production operations 
7. Other (list) 
Strongly 
disagree 
Moderately 
disagree 
2 
2 
2 
2 
2 
2 
2 
Neither 
agree nor 
disagree 
3 
3 
3 
3 
3 
3 
3 
Moderately 
agree 
4 
4 
4 
4 
4 
4 
4 
Strongly 
agree 
5 
5 
5 
5 
5 
5 
5 
Section II 
For each of the skill areas listed below, choose one response from both A and B. Indicate your 
answer by circling the appropriate number to the right. 
A. Considering the courses required to develop these skills circle the answer that best matches your 
opinion. Alternative responses are; (1) decrease the number of credit hours, (2) maintain the 
present number of credit hours, or (3) increase the number of credit hours. 
B. How do you rate the adequacy of training received in these skill areas at ISU? Alternative 
responses are (1) Poor, (2) Fair, (3) Average, (4) Good or (5) Excellent. 
(A) # of Credit (B) Adequacy of 
hours should be training 
Communication skills - skills in verbal, 
written and graphic communication. 123 12345 
Mathematical skills - skills in solving 
problems using arithmetic and mathematics 1 2 3 1 2 3 4 5 
Power Mechanics skills - skills in the 
operation and repair of farm machinery 
and equipment 1 2 3 1 2 3 4 5 
Construction skills - Skills necessary 
to build and repair farm buildings and 
equipment (welding, carpentry, etc.) 123 12345 
(continued on next page) 
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B (continued) 
Animal Science Knowledge - Skills and 
knowledge in basic animal nutrition, 
care and management 
Management skills - skills in supervising 
others and managing operations 
Chemical and Biological Knowledge -
Knowledge of core science courses, 
(chemistry, physics, biology, etc.) 
Public Relations skills -
skills in dealing with people 
Horticultural skills - skills and knowledge 
in the production, use, and care of cover 
and ornamental crops 
Computer skills - skills in the application 
and use of computers and software. 
Other skills - Add skills that apply to your 
job not covered above 
(A) # of Credit 
hours should be 
(B) Adequacy of 
training 
1 
1 
1 
1 
1 
1 
1 
1 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 3 
2 
2 
3 4 
3 4 
3 4 
3 4 
3 4 
5 
5 
2 3 4 5 
2 3 4 5 
Section III 
The following questions pertain to your employment history. Please respond by circling one answer 
to each question unless otherwise indicated. 
A. What is your present employment status? 
1. Employed full time 4. Student 
2. Employed part time 5. Military 
3. Unemployed 6. Other (specify) 
B. How did you make contact with your first employer after receiving your B.S. degree? 
1. Department arranged interview 4. Through a friend 
2. College of Agriculture Placement Office 5. Found it entirely through own efforts 
3. Through a relative 6. Other (specify) 
C. How beneficial was the College of Agriculture Placement Office in helping you find your first job? 
1. No benefit 4. Much benefit 
2. Little benefit 5. Great benefit 
3. Moderate benefit 
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D. Please list all your job titles since graduation along with your employer, state, salary category 
and years at that position for each. 
Salary Category 
Below $6,000 1 
$6,000-$11,999 2 
$12,000-$17,999 3 
$18,000-$23,999 4 
$24,000 - $29,999 5 
$30,000 - $35,999 6 
Salary Category 
$36,000-$41,999 7 
$42,000 - $47,999 8 
$48,000 - $53,999 9 
$54,000 - $60,000 10 
$60,000 and above 11 
Title Employer State 
Salary 
Category 
Number 
of years at 
this position 
E. Please make any additional comments you would like concerning the Agricultural Systems 
Technology (Agricultural Mechanization) program below. 
Please return this questionnaire in the self-addressed envelope enclosed 
and Thank you for your help! 
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APPENDIX H. 
PROPOSED EMPLOYERS' QUESTIONNAIRE: FUTURE STUDIES 
170 
Employers' Questionnaire Code 
A FOLLOW-UP STUDY OF AGRICULTURAL SYSTEMS TECHNOLOGY (AG 
MECHANIZATION) GRADUATES -1973 TO 1994 
Iowa State University 
College of Agriculture 
Agricultural and Biosystems Engineering Department 
Please complete the following blanks to provide information about your Company or Firm: 
Graduate's Name 
Name of Business 
Type of Business 
Job Title of Employee 
Duties of Employee 
1. How does the graduate compare with other entry level workers who have had similar training? 
(circle your response). 
1. Falls in the Lower 5% 
2. Falls in the Lower 20% 
3. Falls in the Middle 50% 
4. Falls in the Upper 20% 
5. Falls in the Upper 5% 
2. Please make any comments concerning changes or improvements that you feel would help us to 
better prepare our students for entry level jobs. 
continued on next page 
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3. Following is a list of eleven (11) skill areas. Please respond twice for each skill area. (A) First, 
do your feel the graduate needs additional instruction or training in the skill area? Respond by 
circling a 1 for YES and 2 for NO to the right of each skill area. (B) Second, rate the graduate's 
skill in the area as "poor", "fair", "average", "good", or "excellent" by circling a 1,2, 3, 4, or 5 
respectively to the right of each skill area. 
Skill area: 
Communication skills - skills in verbal, 
written and graphic communication. 
Mathematical skills - skills in solving 
problems using arithmetic and mathematics 
Power Mechanics skills - skills in the 
operation and repair of farm machinery 
and equipment 
Construction skills - Skills necessary 
to build and repair farm buildings and 
equipment (welding, carpentry, etc.) 
Animal Science Knowledge - Skills and 
knowledge in basic animal nutrition, 
care and management 
Management skills - skills in supervising 
others and managing operations 
Chemical and Biological Knowledge -
Knowledge of core science courses, 
(chemistry, physics, biology, etc.) 
Public Relations skills -
skills in dealing with people 
Horticultural skills - skills and knowledge 
in the production, use, and care of cover 
and ornamental crops 
Computer skills - skills in the application 
and use of computers and software. 
Other skills - Add skills that apply to your 
job not covered above 
(A) Needs 
Additional 
Instruction 
YES NO 
1 2 
Please return this questionnaire in 
2 
2 
(B) Graduate's 
Skill 
Rating 
Poor 
1 
Fair 
2 
2 
2 
Ave. 
3 
3 
3 
Good Excel. 
4 
4 
and Thank you for your help! 
he self-addressed envelope enclosed 
5 
5 
